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Mr. Editor: 
* * * * T have had a talk this week 
with Mr. Wyckoff in regard to the use of 
standard sizing tools in his shop, and here it 
would be well for me to tell you that this 
man Wyckoff is no small man. No “pent 
up Utica,” &c., in regard to him. He hasa 
small shop working from ten to forty men in 
every town in the United States, Europe, 
Asia, Africa and Oceanica, which pretends to 
have a machine shop. He has many very 
extensive concerns in large places. He 
makes machinery and he manufactures ma- 
chinery—two entirely different processes. 
As a manufacturer 
he is a total failure. 
His work is not good 
enough to pass the 
market ; his work 
costs so much he 
can’t reach themark- 
et; he abuses his men 
in trying to cut this 
cost down, and thus 
reduces his capacity 
largely while again 
enhancing the cost. 
Wyckoff is the ma- 
jority customer, or 
should be, for eco- 
nomical shop appli- 
ances. Sackett don’t 
need talking to. He 
understands these 
things, and I much 
regret that there are 
“so few of him.”’ 

* * * Wyckoff 
gave me full liberty 
to talk at him; said 
he respected my 
opinions and my 
motives; knew his 
work was not as 
good as Sackett’s, 
but it was as good 
as he could do for 
the money he receiv- 
ed for it; would 
cheerfully accept 
and follow any sug- 
gestion I might 
make which would 
tend to help his busi- 
ness along; would 
cheerfully pay out 
anyreasonable small 
sums if there was a 
certainty that it 
would be a good in- 


vestment, &c., &c. 

* & ‘cc Why, 
Chordal, what are you talking about?” | 
said he, after some other talk; ‘‘you have | 


worked at the trade yourself enough to | 
know there ain’t any such thing as a) 


thousandth of an inch. Once in a while 


Some smart Aleck comes along from New 
| at this trade, and I: know how close a man can 


England and lips off something about 
half a thousandth, and what not, but you 


know very well that hundredths are finer 
| sandth of an inch, and I tell you there is no | 


| way to help it, and besides that a thousandth | 
‘don’t make any difference in machine work, | 
ten chances to one the small hole will be the | 
Now, what’s the use of talking | 


than men can work. Why, bless your soul, 
if I tell Frank to bore one hole two inches, 
and another hole two and one one-hundredth, 


biggest. 
about thousandths? There ain’t any such 
thing in machine work. 
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REYNOLDS’ IMPROVED YACHT ENGINE (SEE PAGE 2). 


blow. Just look here, Chordal; 


there is a| 


man or a bad machinist or a bad manager. | 


scale graduated to hundredths; just look at | | Heis simply a common one, as distinguished 


those marks; you can’t divide them; you | from the extra fine men, &c. 


He said a 


can’t even pick out the right one with cali-| thousandth was nothing; that if a man made 


pers, let alone splitting them half a dozen or | 
ten times. 


caliper. You tell me my two-inch shafting | 
ought not to vary, the year round, a thou- 


anyhow.” 

* * * * Wyckoff is the type of the) 
shop-owner generally met with. I wish you | 
to understand this fully. He is not a bad 


I tell you I worked thirty years | 
/no harm would be done; that a hundredth 


| adriving fit and took a thousandth too much 
off the drive would not be quite so tight, but 


was fine business. 
I was prepared to preach to Mr. Wyckoff, 
| and had the examples in my pocket. I took 


out a little half-inch plug and ring gauge | 


| made by Pratt & Whitney. Here is a cut 

of it. (See Fig. 1, page 2.) 
Wyckoff’s eye caught them. 

|Gosh, that’s nice; ain’t it? 


** Hello ! 





ll Sy. 


oe if 


{ 


/on. 


Pratt & Whit- | 
|ney, eh? takes the Yanks to make nice | 


things, don’t it? My! ain’t that a fine sur- 
face? How the deuce do they do that mill- 
ing? Hardened, are they? How do they 
fix them up after they temper them?” &c., 
&c. Then he proceeded to put the plug in the 
ring. Won’t go in. He turns the ring the 
other end to, of course, and tries again. 
Won’t goin. Asks if it is made to drive. I 
tell him no. He works with it for ten min- 
utes, and finally declares it won’t go in with- 
out driving. I tell him to set the ring level 
and to push on the plug with one finger, steer- 
ing it meanwhile to get it started straight. He 
does so, and after wrestling with it about three 
minutes the plug drops from under his fingers 
and into the hole as slick as grease. He 
snatches it up in 
astonishment and 
works the plug back 
and forth in the 
ring. It tickles 
Wyckoff, and would 
tickle any apprecia- 
tive mechanic to 
work such things 
together. The fit is 
perfect. It feels like 
glass fitting in vel- 
. vet. No lumps, no 
taper, no nothing 
but perfect uniform- 
ity. Wyckoff works 
the thing and talks. 
“By Judas, but 
that’s nice. Who'd 
a thought that plug 
would go in that 
hole? And it ain’t 
tight, either; is it? 
Just a nice fit; ain’t 


rt it?” “While he is 
ml | talking he works the 
Fst plug less and looks 
i, at it more. Pretty 

Mina ‘ soon his counten. 
st} ii r ance changes alittle. 


ma 


Mwy 


iH TT 
Mo 


He feels as though 
something was hap- 
pening to the gauge. 
He changes from his 
delicate finger grip 
toa broad and heavy 
hand grasp. The 
thing gets tighter. 
He bends his elbows 
and shows his teeth 
and twists andtwists 
and twists, and the 
plug never moves in 
the ring. He looks 
puzzled and sold 
out. He knocks it 
endwise on the desk 
to drive it. It don’t 
budge. He lays it down inquiringly. 
‘*Does heat do it?. Does something ex- 
pand?” I tell him no; that the minute 
globules of oil, kept in circular form by 
centrifugal force so long as he kept things 
in motion, flattened as soon as he stopped, 
and thus took the wheels away and left 


| heavy contact sliding friction instead of roll- 


ing friction, &c. I told him the plug would 
have to be driven out. We went out into 
the shop and found a hole to stick the thing 
through. We wanted something to drive 
Wyckoff suggested a prick punch, of 
course, and I suggested a wooden plug. 
We found one, and the plug was finally 
driven out. Wyckoff picked the gauges up 
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and put them right together again as nice as 
anything, and this time he was sharp enough 
to pull the plug out before he let the thing 
rest. 

* * * * T now took from my pocket 
another plug apparently just like the first one. 
It had a flat place filed on the handle. 
Wyckoff took this plug and stuck it in the 
ring. It was loose ; it shook in the ring; he 
could see big daylight through the fit. He 
said there was nothing nice about that fit. 
There was nothing charming about it like 
there was in the other. Then he tried the 
big plug again, then the little one, and then 
the big one again, seriously and studiedly. 
Now, says I, Wyckoff you know how those 
two plugs fit in the ring; tell me how much 
difference there is between the two plugs. 

He looked and tried again, and squinted, 
and looked wise, and thought solemnly of 
the graduations on a scale, and then said : 
Well, I think its about—well, say—I should 
say—well, just about—say a hundredth of an 
inch—no—well—yes—wait till I call Port in 
—I say about a hundredth, and we’ll see what 
Port guesses. Port comesin and goes through 
the whole process under Wyckoff’s directions. 
Pratt & Whitney ought to see the show. 
Port, after the process, puts his figure at the 
hundredth and twenty-eighth part of an inch, 
that is, he mentally splits a sixty-fourth. 
Then he must call in Gus, who is the crack 
lathesman of the shop, and then Mac, who is 
a smart chip, and then George, a fine New 
England workman, who is turning mill 
pulleys. The exhibition is over and the 
guesses all in. All are mightily interested. 
Gus says a sixty-fourth scant; Mac says a 
two-hundredth ; and George shakes the loose 
plug two or three times, while his thought 
shakes in unison, and he guesses at half a 
thousandth. Hehas handled gauges before, 
and has done some blowing before, and the 
laugh is on him. Then Wyckoff wants to 
know what the real difference is. I tell him 
it’s a thousandth of an inch, and all look in- 
credulous. Why, says Port, that would 
spoil any kind of work, yes, half of it would, 
yes, by George, the fifth of it would. You 
don’t mean to say that’s only a thousandth 
of an inch. I assured him I did; that 
I had these gauges made to show 
Wyckoff the real value of a thousandth; that 
this showed that the men in the shop were 
working and must work closer than thou- 
sandths every day. 

Wyckoff said he was completely beat. 
Wouldn’t have believed it; but just for a joke 
he would like to giveaquarter to see how much 
a hundredth was. I quickly pocketed his 
quarter and produced the third plug from 
my pocket; one-hundredth of an inch smaller 
than the one which fit. Wyckoff tried this 
one, and said: ‘‘ Why, Mr. Chordal, I would 
have sworn that was a full thirty-second 
smaller than the hole. I had no idea I 
worked at as fine a business asI do. If that 
middle plug is only a thousandth small, I 
have worked to quarter-thousandths myself 
when I worked at all, only I didn’t know it.” 
He was interested, and got a pair of calipers. 
‘*Yes, there’s a big difference; enough to spoil 
any kind of a fit; but see here, Chordal, try 
these calipers on this nice scale ; you or no 
other man could tell whether those calipers 
were set at an exact half inch or a thou- 
sandth, or even a hundredth, large or small.” 

Those gauges are surprising, but I can’t 
caliper any closer than before. 1 see now 
that a man can work, or ought to work, way 
inside of the thousandths; that one piece of 
line shafting a thousandth smaller than 
another won't fit the same pulleys at all, at 
all; but, since you have commenced, I want 
to know how it is to be helped. How are 
you going to fix things so the men can set 
their calipers any closer to the size ordered, 
than they usually do? If I go out and tell 
Gus to turn a piece exactly a half inch, I don’t 
know whether it would fit in that ring like 
the big plug, or like the middle one, or like 
the little one, or whether it would go in at 
all or not; and I know mighty well if I got 
Gus to turn one nice piece, and got Frank to 
turn another nice piece, they would certainly 
vary in size as much as that little plug does 
from the biggest one. 

I now went down in my pocket again and 


produced a Brown & Sharp micrometer cali- 
per like this. (Fig. 2). This well-known little 
tool was a new one on Wyckoff. I explained 
that the screw (c) was 40 threads, and that 
consequently each full turn of the thread 
made a fortieth or twenty-five thousandths 
of an inch; that the turning sleeve had 
twenty-five divisions on it, and that conse- 
quently turning the sleeve one division, 
would open the caliper the twenty-fifth part 
of twenty-five thousandths, which would be 
one one-thousandth of an inch; that the di- 
visions may be easily divided by the eye so 
that half and even quarter thousandths can | 
be measured ; that the line of exposed gradua- 
tions on the hub @ were fortieths of an inch | 
or twenty-five thousandths each. 

Wyckoff saw it all in a minute and com- | 
menced calipering hair and twist drills, and | 
his little finger and every other thing he | 
could pick up. Now, said I, ‘‘ set that cali- 
per at twenty fortieths and the sleeve zero 
on. the hub zero line.” He did so. I handed 
him the big plug. By George, Chordal, | 
that fits to a dot, don’t it?” said he. I told | 
him to turn the sleeve one division and thus | 
close the caliper a thousandth, and then gave | 
him the middle plug. ‘‘ Got it again,” said | 
he. Then he turned the sleeve ten divisions | 
and the smallest plug fitted exactly. 

‘‘ Now,” said I, ‘‘ you see that this does 
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nicely to say two inches, and fitted to a two 
inch plug like these little ones, wouldn’t such 
a caliper keep your two inch work uniform 
and save all the time of setting calipers to 
scales?” Yes; he thought it would; and then 
suddenly said he saw the trick exactly. 
| Make a lot of solid calipers and let the boys 
_use them. I told him he had hit it exactly, 
only he would be foolish to try to make 
them. He could biiy them for half, yes a 
third, the cost of making them from, Brown 
& Sharp, Pratt & Whitney, or the Betts Ma- 
chine Company of Wilmington, Del. 

* * * * IT went down in my pocket 
again and brought up a Wilmington caliper, 
two inches, like this cut. (Fig. 3). Wyckoff 
said, if he didn’t know my missionary traits, 
he would take me for a drummer with a full 
line of samples. ‘‘Now,” said I, ‘‘here’s 
your rig. This caliper is steel, and hard- 
ened. It is accurate, and can be kept so. 
One end is male, and is not liable to lose its 
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more than caliper; it measures. You can 
see that Gus and Frank could get two pieces 
near alike by the use of such atool. Here 
is the poor little thousandth, you have 
denied the existence of, brought right to 
your hand and shown to be big and import- 
ant.” 

* * * * “Chordal,” said Wyckoff, ‘I 
want those plug gauges.” I told him he 
couldn’t have them. Told him to send and 
get a set and not lock them up in the safe 
when he did get them either, but to let the 
boys have them to take home and fool with.” 
** All right,” said he; ‘“‘but canI get that 
caliper business, too?” ‘‘ Yes,” said I, ‘“‘you 
can get all you want. They only cost five 
dollars, and you will find lots of New Eng- 
land workmen using them. I am surprised 
that you never saw one before.” (I was not 
surprised, though, for I knew no-man by 
the name of Wyckoff ever did see one). 
Wyckoff said he would give me five dollars 
and a pocket full of cigars for this caliper. I 
took the cigars only, and gave him the caliper. 
No colporteur ever felt the blessing of giving 
more than I did. 

* * * * Wyckoff asked me if they 
didn’t make big ones; said a man couldn't 
do lathe work with this size. I told him I 
wasn’t half done with him yet; that these 
calipers were for. nice and accurate measur- 
ing, and not for calipering. Said I, ‘‘sup- 
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size. The other will lose size, and you must 
have something to size it back to. Get a set 
of plugs, or their equivalent, and never use 
the plugs for any purpose whatever, except 
to size the calipers as they wear big.” 

** A better form than plugs is a lot of collars 
strung on a bar. They don’t need to be 
steel, or hard, as there is no wear on them, 
but you should get them where they are 
fixed for making them. Don’t think of mak- 
ing poor ones when you can get good ones 
cheaper. Here is one made by the Wilming- 
ton people. (Fig. 4). You can get any sizes 
you want put on these handles. If you figure 
on all you want, you won’t get any; so get only 
what you need in regular work to start on. 

That will be 4§, 1yg, 14), 115, 13%, 1,5, 
14%, 11%, 14§, 2, and 2,3. This will show 
you how much can be done in the way of 
cheapening and ‘‘nicening” work by simple 
aids. You haven’t got a reamer in the shop, 
and you don’t have to get one, to start a 
system of securing uniform sizes. After 
you find out how much value such systems 
are, you won’t do‘a minute without reamers. 

When you get these tools, lock the correct- 
ing gauge up, and hang the calipers on a 
board, and place them in the custody of a 
smart apprentice. Make him the tool 
keeper. He will see them kept in place and 


to size, and, some day, you will have a tool 
room without knowing it.” 








pose you had a pair of outside calipers set 


* * * * Wyckoff has sent for these 





things, and you may be interested in know- 
ing the result of his venture. I shall keep 
you posted. I consider that I have started 
the thin edge of an economical wedge into 
Wyckoff’s shop. Talk of reamers, and 
gauges, and calipers, and tool rooms, and 
tool men, and grinding, all in one breath, 
and Wyckoff would think the thing a con- 
trived plan to break him up in business. As 
it is, he pays out little money, and sees re- 
turns wherever he looks. Let’s see. The 
eleven calipers will cost him thirty dollars, 
and the correcting gauge, with eleven steps, 
should not cost over ten dollars. This is a 
good: investment, and, some day, I expect 
Wyckoff can fill an order for bridge bolts, in 
which one nut will fit on either end of a 
bolt. He can’t do it now. 
Very respectfully, 
CHORDAL. 
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Reynolds’ Improved Steam Yacht Engine, 





The illustration shown on the first page 
represents an engine of novel design, which 
is used for the purpose of driving the steam 
yacht, Ideal. The principal dimensions of 
the hull are, viz., length on deck, taffrail to 
knightheads, 180 feet; do. at water line 110 
feet; breadth, moulded, 20 feet; depth of hold 
8 feet; draught forward 5 feet; do. aft 7 feets 
The hull was built by the late J. B. Vandusen, 
and the engine by Mess. C. H. Delamater & 
Co., foot of West 13th Street New York, from 
designs, and under the patents of Geo. H. 
Reynolds. The first peculiar feature of this 
engine is, that it has no frame like ordinary en- 
gines, but instead, the single cylinder,20’diam. 
x 20” stroke and is mounted upon four steel 
bars attached to the binders of the pillow 
blocks. The lower parts of these bars are 
turned, and the upper part is planed 2+” 
square, and are thus made to serve a double 
purpose; for while they act asa support to the 
cylinders, they also perform the office of guides 
and holding down bolts, The reader will ob- 
serve by the illustration, that there are two pis- 
ton rods which are both connected to the same 
crosshead, with the main rod connected be- 
tween them. The engine is thus made light, 
and the inventor claims to secure the requisite 
amount}of firmness, by the manner in which 
the cylinder is bolted to the condenser. The 
flange at the joint is made of extra length 
athwartships, so as to fully meet the resist- 
ance when the crank is on the quarter. 

The air pump is 14” diam. x 64” stroke and 
is driven by a beam connected by links to 
the main crosshead. The manner in which 
it is secured to the channel way in the bed 
plate, in relation to its position with the sur- 
face condenser is such, that the discharge 
valve of the air pump, and the bottom of the 
condenser are on the same level; so that the 
water in the condenser can always prime the 
air pump. By this simple arrangement, the 
air pump bucket is not required to lift the 
the water of condensation, but simply to dis- 
place it—this is considered a very desirable 
feature in sea going vessels. The condenser 
is of a type that can be used either as a 
‘surface or a jet” condenser; when used as 
a surface condenser, the sea water is forced 
by an independent circulating pump, through 
the lower nozzle of condenser, shown in cut, 
and marked A, through the lower half of the 
tube, and returns through the upper half and 
out through the upper nozzle marked B. It has 
about 660 tubes 8” outside diam. x 6 feet 
long, which gives a cooling surface of about 
650 sqr. feet. In case the condenser should 
be disabled. from performing its work as a 
surface condenser, it can be used as a jet 
condenser; and should the air pump become 
disabled in any manner, it can be discon- 
nected, and by means of the automatic high 
pressure exhaust valve, marked C, on top of 
the exhaust jacket, the engine can be run as 
a high pressure engine without adding to, or 
disturbing any of the parts, thus this most 
important part of the modern surface coD- 
densing yacht engine, is so arranged as to 
meet any emergency that may arise in sea 
cruising. 

The arrangements for. handling this engine, 
that is, for stopping, starting, and backing— 





for an engine of this size is the most com- 
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plete of any that our attention has ever been 
called to. It will be observed by looking at 
the cut that there is no reversing lever, or 
wheel, with its attachments connected to the 
valve link nothing but a simple handle on 
the top of the link; the engineer can, by 
simply slacking the screw,to which is attached 
a wedge which jams the link block in the 
link, and at the same time closing the throttle 
valve, move the link back and forth over 
the link block, and moving the slide valve 
the necessary amount to reverse the engine, 
this is accomplished by forming in the 
throttle valve (which is a rolling one) a port 
which connects from the steam chest to the 
exhaust chamber, so that when the throttle 
is closed, the connection from steam chest to 
exhaust is open, and steam pressure is taken 
from the back of the slide valve, and in 
reversing the link, all the resistance to be 
overcome is simply the friction and inertia of 
the valve connections; in fact if the wedge 
which jams the link block in the link is left 
lose, and the throttle is shut and then 
opened, this link, through the motion of the 
engine, will reverse itself. On the back of the 
main slide is a cut off valve, controlled by a 
right and left hand screw operated by the 
hand wheel, shown in connection with the 
cut off stem. 

The propeller shaft is 6” diam.; diam. of 
screw 6 feet 8”, pitch 11 feet, revolutions 135 
with 75 lbs. steam cutting off at 11” of the 
stroke, shaft journals 7” x9”, crank pin 6” x 
7”, main connecting rod 50” long. The boiler 
is of the return tubular type, and is intended 
to carry 80 pds. pressure to the sqr. inch. 
This vessel has steamed 100 miles in 6 hours, 
and has probably been one of the most 
sucessful ocean steam yachts built in this 
or any Other country. We think that this 
engine is worthy of a close examination by 
engineers, and may be studied with benefit 
by those who are anxious to develop still far- 
ther these improvements in yacht engines. 
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Laying Out Gear Teeth. 





BY V. HOOK. 





The plan here presented for the formation 
of the teeth of gearing can be relied on. 
The piece A is of wood, about 4 in. thick, 
screwed on to B. The circle of dd, forming 
the edge of A, is the pitch circle of the larger 
gear. The piece Cis of the same thickness 
as A, and the diameter of the circle from 
which it is struck is one-half of that of the 
gear intended to work into A. The width of 
the tooth is laid off on A as dc, and a brad- 
awl point a inserted in C at the edge of its 
circle, will, when the piece C is revolved, 
partially trace the part of tooth above the 
pitch line as shown, df, being the line traced. 
The line cg of the opposite face is traced 
similarly. A line is now traced on B from 
edge of A. This line is shown in Fig. 2 at 
de. The line fg is the top of the tooth, and 
hi the base or root line. Two lines, j & and 
jl, are drawn from center jto width of tooth 
on the pitch line, and give the outline of the 
flanks. In pinions the flanks will be some- 
what undercut, especially so if the pinion is 
very small. Now, as the points of the teeth 
when in operation do not come in contact 
with the flanks of each other, much below 
the pitch line, the root of the tooth may be 
Strengthened by corners as shown by the 
black portion in Fig. 2. The height of these 
corners depend on the individual case, and 
can be ascertained in laying the gear out. 
The shape of the tooth as obtained may be 
cut out in tin,and\by means of the central line, 
m n, be transferred to the tooth blanks of the 
pattern ; the line m nm being placed fair 
With similar lines, on the blanks obtained 
from the spacing. This template will also 
Serve to fit a cutter to, if the gear is a cut one. 
The portion of the tooth of the pinion above 
the pitch line is obtained by similar means; 
that is, the diameter of the circle of the piece 
Cis half of the diameter of the longer gear, 
and the line d ¢ will then be the pitch line of 
the pinion. The following proportions in 
fractions of the pitch will be found correct: 
The pitch being 1, the thickness of the tooth 
should be .45, width of space, .55; play, 1; 
length above pitch line, .35; length below 








pitch line, .40; working length ofjtooth, .70; 
whole length of tooth, .75; clearance at root, 
.05. The play or clearance depends on a 
great many different conditions. If the gear 
is a cut gear and correctly proportioned, the 
clearance may be reduced to .09, and less. 
Cast gears must have considerable clearance. 
This depends on the smoothness of the pat- 
tern and its draft, some gears coming out of 
the sand with little or no ‘‘ rapping,” others 
again requiring considerable. It is evident 
that if a gear pattern is correctly laid off, 
and a minimum of clearance allowed, if from 
any cause excessive ‘‘ rapping” was required 
in drawing it, the clearance might be all 
‘‘rapped” away, and hence the clearance 
depends very greatly on the correctness of 
the pattern-maker’s work. The writer has 
seen a gear pattern moulded by piece work 
by one moulder, which worked nicely, but 
on giving the same to the next man to make, 
would come out with no two alike as to 
clearance. One-tenth of the pitch for clear- 
ance in cast gears will do, if the pattern is 
correctly made and moulded. 

The strength of the tooth can be found as 
follows: If the gear is to transmit a given 
number of H. P, each tooth ought to be 
strong enough to take the entire strain. To 
get the strain on each tooth, divide the num- 
ber of feet in one H. P (33,000), multiplied by 
the number of HP, by the circumference of 
the pitch circle multiplied by the number of 
revolutions of the gear; that is 


Number of H P x 33,000 feet 
Circumf’nce of pitch line x No. revolutions. 
strain in Ibs. on each tooth, the cir- 
cumference of gear being taken in feet. 
The tooth then becomes a beam _ sup- 
ported at one end and loaded at the other, 
aud by dividing the product of the strain and 
length of the tooth in feet, by the value of 
cast iron for this purpose, which is from 60 
to 100, the quotient will give the product of 
the length of the face of the tooth and the 
square of the thickness. It is assumed that 
the length and thickness of the tooth are 
known, and the necessary strength may be 
arrived at by the width or length of the face 
of the tooth. Thus by multiplying the 
thickness of the tooth by itself, we will ob- 
tain its square; and by dividing the product 
of the length of the face and square of the 
tooth’s thickness, by the square of the thick- 
ness, we will obtain the length of face neces- 
sary to transmit the strain at the given speed 
with safety. ; 
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Horse-Power of Steam Boilers. 


BY JOHN W. NYSTROM, C. E. 





The question of ‘‘horse-power of steam 
boilers” has been frequently asked since the 
time of Watt, but no satisfactory or legiti- 
mate answer has been made generally known 
to the steam engineering profession, and the 
subject remains yet in obscurity, as evinced 
by seekers for such information through sci- 
entific periodicals. 

In the year 1870, the Franklin Institute of 
Philadelphia, Pa., appointed a committee 
for the purpose of establishing a rule for de- 
termining the horse-power of steam boilers, 
which committee labored on the subject for 
some three years, in which time they 
searched for that power in books, and wrote 
to Europe for it, but could not find the 
same; whereupon, it was recommended to 
abolish the term ‘‘horse-power of steam boil- 
ers” as being ‘‘a misnomer that conveyed no 
definite idea of the power of the boiler.” 
The committee was finally discharged with- 
out having solved the problem. 

In the Nautical Gazette, Dec., 1875, an en- 
gineer of the United States Navy declared 
that ‘‘there is no horse-power in a steam 
boiler, but only in the engine.” 

The power ina steam boiler is generated 
by the heat of combustion, which penetrates 
the iron from the furnace into the water, and 
evaporates the latter into steam. 

Without heat and evaporation, there is no 
power in the boiler, but the term “‘horse- 
power of a steam boiler” means the capacity 
of the boiler to accommodate that amount, or 
rate, of combustion and evaporation that cor- 





responds to the power generated. It is, 
therefore, perfectly correct to rate, or nomi- 
nate, the capacity of steam boilers by horse- 
power. : 

There is no power generated in the steam 
engine, which only transmits the power from 
the boiler to where the work is done. It is, 
therefore, incorrect to rate steam engines by 
horse-power, because one and the same en- 
gine may be capable of transmitting widely 
different horse-powers, depending upon the 
speed with which it is running. A small en- 
gine may be capable of transmitting much 
more power than a large one. The engine 
depends entirely upon the boiler for the 
power transmitted, whilst the power gene- 
rated in the boiler is independent of the en- 
gine. 

In the year 1875, the writer was requested 
to clear up the question of horse-power of 
steam boilers, by parties, concerned in law- 
suits about performance of boilers, which 
request was complied with and the result 
published in a pamphlet by John Penington 
of Philadelphia. 


‘«Tn one case a boiler was contracted for, to 
generate one hundred and fifty horse-power, 
but on trial it was found by indicator dia- 
grams from the engine to be only one hund- 
red and fifteen horse-power. The _ boiler- 
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maker then contended that the deficiency 
was the fault of the steam-engine, where- 
upon the same boiler was tried, under 
similar firing, with another engine, when 
it was found to generate over two hundred 
horse-power. Cases of that kind occur fre- 
quently, showing that the indicator dia- 
grams are not a correct measure of the real 
steaming capacity of a boiler. 

‘“‘The horse-power of a steam-boiler can 
be ascertained correctly by the quantity of 
water evaporated per unit of time, independ- 
ent of the steam indicator diagrams or per- 
formance of the steam-engine, supposin 
that all the feedwater is evaporated an 
nothing carried over in form of foam, 
known as priming. 

‘The question may arise whether the steam- 
pressure of the horse-power should be taken 
above vacuum or above atmospheric press- 
ure. The boiler-maker may argue that the 
steam generated in his boiler drives out the 
atmospheric pressure, and thus claim the 
rsght to be credited for all the power sup- 
plied from his boiler to the engine. 

‘“‘The steam user, on the other hand, 
cannot realize all that power for his work, 
and he is therefore unwilling to pay for 
more than value received, and as the boiler- 
maker does not undertake to remove the 
atmospheric pressure which is partly done 
by the engine-builder making a condensing 
engine, the power of the boiler should in- 
clude only the pressure indicated by a proper 
steam gauge or safety valve, which is the 
pressure for estimating power of a non- 
condensing engine. 

‘The horse-power given by the indicator 
diagrams depends much upon the construc- 
tion of the engine and the grade of expan- 
sion of the steam, with which the boiler- 
maker has nothing to do. 

‘The legitimate horse-power of a steam 
boiler fired, by a given kind or quality of 
fuel, should therefore be that passing from 
the boiler through the steam-pipe, independ- 


power per water evaporated than does a 
non-condensing engine, working with full 
steam. 

‘‘The boiler-maker should be careful to 
have the height of the chimney connected 
with his boiler clearly specified in the 
contract, also the steam pressure to be used. 

‘‘It has been attempted to hold boiler- 
makers responsible for the action of physical 
laws which are not under their control.” 


DETERMINATION OF HORSE-POWER, PER 
EVAPORATION. 

Suppose a cubic foot of water to be evap- 
orated per minute under a steam pressure of 
eighty pounds to the square inch above vacu- 
um. The volume of steam of that water 
will then be 328 cubic feet, which will fill a 
cylinder of one square foot section and 328 
feet long. The pressure on the piston in that 
cylinder will be 144x80=11,520 pounds. 
The horse-power of this operation will be: 

11,520 x 328 _ 
33,000 “~=114 horse-power. 

Thus, the horse-power of any steam boiler 
can be calculated when the rate of evapora- 
tion and steam pressure are known. The 
volume of steam corresponding to the press- 
ure can be found in Nystrom’s Pocket-Book. 

In the above example, the steam pressure 
was taken above vacuum, which gives the 
true power developed, but which cannot be 
wholly realized in practice. The steam press- 
ure should be above that of the atmosphere 
and the volume for that above vacuum. 

144 x 65 x 328 

~ 88,000 
should be the practical rate of that evapora- 
tion. 








=93 horse-power, 


HORSE-POWER OF STEAM BOILERS PER RATE 
OF EVAPORATION OF WATER TO STEAM. 











Steam | Water evaporated per 
pressure | hour per horse-power. | Horse 
above power per 
atmos- cubic ft. 
phere. | cub. ft. cub. in} Lbs. 
10 1.3983 | 2416 | 87.23 0.715 
20 0.9654 | 1668 | 60.22 1.036 
30 0.8176 | 1412 | 51.01 1.228 
40 0.7412 | 1281 | 46.24 1.349 
50 0.6935 | 1198 | 43.26 1.442 
60 0.6600 | 1140 | 41.18 1,515 
70 0.6349 | 1097 | 39.61 1.575 
80 0.6149 | 1062 | 38.36 1.626 
90 0.5983 | 1034 | 37.33 1.671 
100 0.5847 | 1009 | 36.45 1.711 
110 0.5720 988 | 35.68 1.748 
120 0.5611 969 | 35.01 1.782 
130 0.55138 952 | 34.59 1.807 

















DETERMINATION OF HORSE-POWER PER AREAS 

OF FIRE GRATE AND HEATING SURFACE. 

It is often required to determine the horse- 
power of a steam boiler by its size, that is, 
the areas of the fire-grate and heating sur- 
face, which is particularly the case in the 
construction of a boiler, or when it cannot 
be conveniently tested by actual evaporation. 

For the ordinary proportions of steam 
boilers, that is, when the heating surface is 
between twenty and thirty times the area of 
the fire-grate, the following rule gives a close 
approximation to the actual evaporating 
power. 

Rule: Multiply together the areas of the 
fire-grate and heating surface, and the square 
root of the product multiplied by 0.4 gives 
the evaporation of water in cubic feet. per 
hour. 

Example: The fire-grate is 20 square feet 
and the heating surface 500 square feet. 
Required the evaporation: 


Having this data given, the horse-power is’ 
found as before described. 

Suppose the boiler to be strong enough to 
bear with safety a working pressure of 80 
pounds to the square inch. Required the 
horse-power of the boiler. 

In the above table will be found that for 
80 pounds steam pressure, there will be 1.626 
horse-power per cubic foot of water evapora- 
ted, and consequently 1.626 x 40=—65.04 the 
horse-power required. 


—-— — oie 





The longest felt want of this mechanical age 


|isa machine that will either supersede the 


ent of the power given out by the engine. | use of kerosene in lighting fires, or utilize the 


A condensing engine working with a high 


|remains of the household help, who are 


degree of expansion indicates much more charred at the post of duty, 
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to Set a Slide Valve. 


How 


Perhaps the following directions for setting 
a plain slide valve may be of use to some of 
your readers, especially as I have never seen 
or heard a correct and complete method in 
any of the too numerous ‘‘ hand books,” etc. 
It is first necessary to find the two centers 
for the cross-head. A, in Fig. 1, is the 
rim of the fly-wheel, and B, a piece of wood 
of a length to reach from the floor or foun- 
dation to about the height of the center of 
the shaft. On the guides A, Fig. 2, draw 
a line a, at ora trifle beyond the travel point 
of the cross-head. “Measure off a short dis- 
tance (2, 3, 4 or 5 in.) on the guide from line 
a, and draw the line &. Place the cross-head 
as near on the center as can be done with the 
eye, and turn the fly-wheel, the crank pin 
traveling up till the cross-head arrives flush 
with line 6, as shown, B being the cross-head. 
Then with the stick resting on the floor or 
foundation, and against side of fly-wheel, 
make a mark a, Fig. 1, as shown. Now re- 
turn the cross-head to the center, revolving 
the fly-wheel in an opposite direction to that 
in which it was first moved, till the pin passes 
the center and travels down, and the cross- 
head has again arrived at line 5, as shown in 
Fig. 2. The stick B remaining in the same 
position, another line c, may now be drawn 
flush with the end of the stick. The center 
between a and ¢ may now be found, and 
drawn as b. Now, when the line ) is brought 
flush with the end of the stick by turning 
the wheel, the cross-head will be on the 
center. A similar operation for the other 
center will also ascertain it. The length of 
the eccentric rod is next in order, and should 
be lengthened or shortened as the case may 
be, till the valve opens one port about or 
nearly as far as the other. While doing this 
the position of the eccentric makes no differ- 
ence, and may, in fact, be fastened anywhere, 
Having approximated the correct length of 
the rod, place the engine on the center 
(either). |The direction in which the engine 
is intended to run being known, the position 
of the eccentric must be ascertained. If the 
engine has a rocker shaft, the full part or 
belly of the eccentric will follow the crank 
pin; if there is no rocker shaft, the full part 
of the eccentric will lead the crank pin, 
being in either case nearly at right angles 
with the pin. The engine being on the 
center, asin Fig. 3, and, having no rocker 
shaft, we will suppose it is to run in the 
direction of the arrow. As the eccentric in 
this case leads the pin, it will be in the 
position of A. Now adjust it till the re- 
quired lead appears at a, fasten it, and try 
the lead when the engine is on the other 
center. Whatever difference there is in the 
lead, lengthen or shorten the rod till the lead 
is equally divided on both ends, not moving 
the eccentric till this is a¢complished, and 
when it is, shift the eccentric to the crank if 
there is too much lead, and from it, if there 
is not enough. 

The center of the eccentric, 5, will then 
be the lap and lead from the center line, ¢ ¢. 
If the engine was to run in the opposite 
direction, the eccentric would occupy the 
position of B. That the position A is the 
correct one, is evident from inspection, for 
imagining the pin p to commence and travel 
in the direction of the arrow, it 1s evident 
that the eccentric A will drive the valve from 
left to right, opening the port a@ as required. 
If we connect the valve-stem to eccentric B, 
and suppose the pin to still travel in the 
direction of the arrow, the eccentric would 
drive the valve from right to left, and close 
the port a, and it is plain that B is not in the 
correct position for the direction of the ar- 
row. However, if the engine is to travel in 
the opposite direction, it at once becomes 
evident that B is in the correct position for 
that direction. In either case, the valve oc- 
cupies the same position when the pin p: is 
on the center. Locomotive engineers will 
find in this fact an explanation for setting a 
slipped eccentric, by throwing the reverse 
lever in the opposite direction to the slipped 
eccentric, marking the valve-stem, throwing 
the lever in the motion for the slipped eccen- 
tric, and shifting the eccentric till the mark 
on the valve-stem reappears in the same 





relative position as when it was made, as the 
valve occupies the same position when the 
engine is on the center, whether the engine 
runs forward or backward. By examining 
Fig. 4, it will be seen that the rocker-shaft 
makes all the difference in the world—in fact, 
the eccentric stands opposite to what it 








i 


would without the rocker-shaft. When the 
engine runs in the direction of the arrow, 
the eccentric pulls the eccentric-rod in the 
direction of the arrow under it, and drives 
the valve-stem in the direction of its arrow, 
from left to right, as is required. The rocker- 
shaft just reverses the order of things, that 
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Boiler Proportion and Construction. 
Man-holes, Stays, Hand-holes, Side 
Seams, Caulking, etc. 


BY WM. H. HOFFMAN. 


The use of cast iron man and hand-hole 
frames and plates should be discontinued. 
Our rolling mill engineers can do most any- 
thing in the line of irregular forms at this 
date, and there is no excuse for using a 
metal entirely unfit for the details mentioned. 
About one fifth of the boiler explosions al- 
most daily occurring, can be traced to the 
use of cast iron in construction. I have seen 
man-hole frames on boilers carrying 80 Ibs. 
pressure, that if actually tested, with a view to 
rupture, would break at 130 lbs. distributed 
in the same manner as the steam load. Let 
all builders adopt wrought iron for the parts 
here under consideration, discountenance this 
dangerous practice, and the record of boiler 
explosions will surely be smaller. When 
wrought iron is used for frames and plates, 
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Fig 2. 


two man-holes can be placed above the tubes, 
in shell, with as much safety as one, each 
one say 11”x15”, the hand-hole in front 
head under tubes should never be less than 
7’x10”, on a 66” shell boiler I make it 
9” x12”, the common size hand-hole is of 
very little use in cleaning never, being larger 
than 5” x7’, the majority 4” x 6”. 























is, it causes the eccentric to be the lap and 
lead nearer to the pin from a center line cc, 
and also follow the pin, while without the 
rocker-shaft, the eccentric is as seen in Fig. 
3, the lap and lead further from the pin from 
the line cc, and it also leads the pin. When 
the rocker-shaft is used, it should stand at 
right-angles with the valve-stem, when the 
valve is over the center of the seat. 
Yours, 
VY. Hoox. 





The engineers who are surveying the Alle- 
ghany River have reached Warren, Pa. 
They express the opinion that the river can 
be easily made navigable, if business requires 
it. They find Olean 1,412 feet above tide- 
water, and Warren 235 feet lower. The dis- 
tance from Olean to Warren is 67 miles. 

———_ ee —__—— 

The Thomas Iron Company has volunta- 
rily increased its employees’ wages at the 
Lock Ridge (Pa.) furnaces. 








The head stays above the tubes should ‘be 
continuous in design, with eye sockets and 
pins at the heads, the rods or bars separated 
in their length at the center, and coupled 
and drawn together with taper keys, wired 
in position, to prevent displacement. The 
stays can then be taken out and examined 
when cleaning, an item of as much import- 
ance as any other part of boiler inspection. 
The bolts and clamps, or guards, for holding 
plates in position, must be large, the threads 








within the last twenty years. Hundreds of 
good boilers have been ruined in caulking, 
and many a boiler maker has repaired his 
own work knowing, after examination, that 
his caulkers were responsible for the damage. 
Machine tools must be used .n preparing 
sheets, such as straightening, bending, flang- 
ing, drilling and scarfing, or planing, and in 
assembling, riveting. The old sharp-edged 
caulking tool was always wrong, the same as 
hand riveting is in principle, and, in the 
hands of an inexperienced man, the most 
dangerous of all devices used. It will pass 
away, however, and good results will cer- 
tainly follow its disappearance. 

Mr. James W. Connery, of the Baldwin 
Locomotive Works, deserves honorable con- 
sideration from the mechanics of this coun- 
try, for his scientific and simple method of 
dispensing with a mischievous article of de- 
struction as well as construction, and I hope 
he may be pecuniarily benefited in the same 
proportion that he has assisted the mechani- 
cal world in boiler construction. * * * 

Passing from the consideration of the fore- 
going points, to another important branch of 
the subject of boiler construction, I will 
speak of steel plates and their advantages. 

The best steel plates, though quite mild in 
quality, show entirely different results in 
working from wrought iron. 

Any attempt to do even ordinary flanging 
by hand, at more than two heats, is liable to 
be met with failure, and one heat shows 
better results on the plate when cold. 

The portion of plate to be turned must 
be wholly exposed to the fire, and that at 
as high temperature as safety will admit; 
while good wrought iron plates can be 
heated a portion at once in several heats 

if desired, only a moderate fire 
being necessary. 


In handling steel plates, if 
proper machinery is used, it is 
much better to bend or turn at 
one heat; the plate is then per- 
fectly safe from straining or 
fracture, besides the chances of 
burning are very much reduced. 
The tensile strength of steel plate 
for flanging should not exceed 
78,000 Ibs. per square inch of 
section, and working on this 
basis, a saving of from 20 to 25 
per cent. can be made in the 
weight of a boiler, where steel 
is used instead of wrought iron. 
Another decided advantage in 

using steel plates, is, that the rivet holes do not 
stretch under heavy pressures as much as iron,a 
very important point,as it is underany circum- 
stances almost impossible, to fill a rivet hole 
perfectly, on account of the shrinking of rivets 
while cooling. A great deal is said about the 
grip the sheets get, by the shrinkage of the 
rivets in the direction of their length while 
cooling: this is very true, and the same law 
that shrinks them in that direction, operates 
in reducing their diameters to such an extent, 

that seven out of ten 

rivets do not fill their 





of bolts of the half V style to resist hard 
usage, while the clamps should be faced on 
feet and hubs. All boilers should be double 
riveted on the horizontal seams. Even with 
this precaution in construction, they are not 
as strong at the point of riveting as in the 
solid portion of sheet. 

As for caulking, Connery’s concave system 
will be of as much service in boiler making, 





holes when cold, and 
when you add _ the 
stretching of an iron 
punched sheet to this 
difficulty, you have a 
riveted joint, ripe for 
shearing under sudden 
and undue pressures or 
shocks. 

In places where the 
fire is in direct contact 
with the boilers, I do 
not believe in making 
the sheets much less in 
thickness, than that 
now generally adopted 
when 7von is used in construction, and if cor- 
rosion is the same with both metals (steel and 
iron), which is doubtful, the thicknesses must 
be about the same in each case; but there is 
very good reason to believe, that the small 
amount of carbon in steel will prevent in 4 
great measure the wasting of the sheets by 
bad feed water: this is now a disputed point, 


| however, which will in due time be practi- 


in the matter of saving material and prevent- | cally decided without any serious clashing of 


/ing accident,,as any invention introduced 


| . . ss 
‘engineering opinions. 
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Hook and Link Motions. 





Editor American Machinist : 

Your paper is one of the very best avenues 
that I know of, through which to impart use- 
ful information to all classes of mechanics, 
as it is the exponent of the views of some of 
the finest mechanical minds of the age, 
writers who are well versed in the progress- 
ive, and inquisitive ingenuity of the day. 
Nevertheless, we frequently see theories pro- 
mulgated, not based on sound mechanical 
principles, which ought to be combated, but 
which frequently are not. This arises from 
the fact, perhaps, that those who have the 
ability and disposition to do so, rarely have 
the time, or, if they have, they regard it as 
an unpleasant task to be correcting errors of 
judgment in others. As a result, the erro- 
neous theories are read by young mechanics, 
and, as they remain uncontradicted, the read- 
ers frequently settle down to the conclusion 
that they must be correct, or some one would 
controvert them, which is a great misfortune. 
This subject was brought to my mind very 
forcibly, on reading an article entitled, ‘‘ Hook 
motion compared with the modern Link 
motion,” which appeared in the MAcHINIST 
of September 20th, under the signature of 
V. Hook, and which contained some very 
erroneous assertions. 

A very good comparison between the hook 
and link motions may be found in the old 
jet and modern surface condensers, used on 
marine engines. There is undoubtedly fully 
as much advantage, if not more, derived 
from the link motion over the old hook 
motion, as is obtained by the surface conden- 
ser over the jet. In the first place, the asser- 
tion is not sustained by facts, that the old 
hook cost less than the link, which may be 
demonstrated as follows: The hook requires 
six eccentrics, with their straps, rods, and 
pins, four rock-shafts, four valve-stems, and 
four stuffing-boxes, with two reverse shafts 
and two levers. Besides, there arefour valve 
faces to keep in repair, to say nothing of the 
first cost of fitting up. In return for the 
trouble and expense of putting this long 
train of machinery in motion, to accomplish 
a little thing, we get a tolerably good valve 
motion, and a very poor cut-off, one that is 
badly adapted to fine and economical work- 
ing, because it is well known, that all positive 
or independent cut-offs have proved defect- 
ive, and have been abandoned by those who 
have had the best opportunity of demon- 
strating their defects by experiment, prom- 
inent among whom is the United States Navy 
Department. In the trials between the 
United States Steamer Algonquin and 
Winooski, in 1864, the Winooski, which was 
fitted up with the ordinary link, ran more 
miles, and attained a higher speed with 20 per 
cent. less fuel than the Algonquin, which had 
an independent or riding cut-off, such as V. 
Hook speaks of. Since this conclusive ex- 
periment, the link has ‘been adopted by the 
United States Government, and by all prac- 
tical mechanics, on all classes of steam engines 
which require a reversing and cut-off valve 
gear. 

In relation to first cost, and cost of main- 
tenance, it is safe to say that the hook motion 
will cost more for repairs in six months than 
the link in eighteen ; besides, the first cost of 
the link, as compared with that of the hook, 
is greatly in favor of the former. Link- 
blocks frequently run constantly for seven 

years, and then have only 75d of aninch play, 
which can be taken up at an expense not ex- 
ceeding $4.00, while it would take a good 
practical machinist one week to take up the 
lost motion in the hook arrangement, even if 
he only replaced the steel jibs on the jaws of 
the hook. Ona locomotive using the link- 
motion, there are four eccentrics with their 
rods, two links, two rock-shafts, two valves, 
and valve-rods,two stuffing-boxes, one reverse 
shaft and lever, and two valve faces to keep 
in order. When at full stroke the link motion 
is as good as the hook possibly can be, con- 
sidering all its bearings, while, as a cut off, 
it is immensely superior, as the lead is in- 
creased as the travel of the valve is decreased, 
or, in other words, as the link is lifted towards 
the center, and the supply of steam cut off at 
an earlier part of the stroke. This increased 





lead is a positive advantage, as it serves asa 
cushion to the piston, when its: motion is 
rapid, which is generally the case with loco- 
motives. 

It may be claimed by some, that cutting 
off by the link has a tendency to affect the 
exhaust, but it does not do so to any in- 
jurious extent, for the latter opening of the 
exhaust is a positive advantage, because it 
counteracts, or acts as a cushion on the other 
end of the piston, balancing the resistance 
due to the early admission of the steam at 
the other end, before the engine has reached 
the end of the stroke. If two engines, one 
fitted with the link, the other with the hook. 
motion and the independent cut-off, were— 
working with the same amount of cut-off—if 
they were moving at a slow rate of speed, 
and ‘‘pulling to their utmost capacity,” 
perhaps there would be a slight difference in 
favor of the hook motion; but these con- 
ditions do not often occur, as when an engine 
is running slowly the link is generally in full 
gear, and only when in rapid motion the cut- 
off is used. Under these latter circumstances, 
the link, as a cut-off, has no equal; but aside 
from all this, what would we do with the 
hook motion on double-ended locomotives, 
which number at least 4rd of those built now: 
and which are required to run backwards, 
with the same facility, as they run ahead ? 
In such cases, of what use is the old hook 
motion ? 

The ease and facility with which the link 
may be handled is another very important 
feature in favor of it, while the unfortunate 
engineer, that would handle a modern freight 
locomotive with the hook motion, would have 
to brace himself like a pugilist, and spread 
himself like a stump orator. He would not 





require to practice with the dumb-bells to 
develop his muscle. As he has not only to 
handle his engine at full stroke, but also to 
manipulate the cut-off, this difficulty is very 
much increased in the case of a newly packed 
engine. Even small engines, such as were 
built when the hook-motion was used, would 
be found rather harder to reverse, than one 
using link motion, on account of the greater 
number of bearing surfaces to be moved, and 
the peculiar way in which the hook is forced 
down to move the rock-shaft pin ahead or 
backwards. 

With the link both these processes are 
done at once, and a more direct leverage 
given to overcome the resistance of valve 
stems, etc. The incline of the face of the 
link is more gradual, also, than the face of 
the hook, and consequently more powerful. 
As applied to the large engines of the present 
day, the hook motion would increase friction, 
and be more difficult to reverse. The link is 
a splendid mechanical conception, and one 
of the greatest improvements that has ever 
been made in the locomotive or marine 
engine, while the hook motion, like the old 
throttle valve on the stationary engine, is a 
relic of barbarism. 

STEPHEN RoPeER. 
tie 


The Hub says:—Australia—that Mecca of 
American hopes and aspirations—took nearly 
7000 worth of American carriage goods 
during the month of September, being an 
increase of $4000. If carriages, why not 











engines and machine tools ? 








Wooden Boxes for Machinery. 





Where slow motion only is required, or 
where machinery works in water, there is no 
other kind of box better than one of wood. 
The wood best fitted for this use is the roots 
of hard maples or yellow birch. The grain 
of these roots is twisted, the fibres are tough, 
and if the grain is placed endwise to the 
bearing, the resistance to wear will be found 
greater than that of metal boxes, for driving 
shafts for horse powers, threshers, fodder- 
cutters, pumps and other machinery where 
the motion is not over two hundred anc fifty 
or three hundred revolutions in a minute. 
Where the motion is greater, wooden boxes 
lined with Babbitt metal may still be used; 
so that for any purpose whatever, in an 
emergency or for regular use, a supply of 
well-selected and prepared wooden boxes 
might be kept on hand, for whatever 
machinery is used out of easy reach ofa 
foundry or machine shop. The timber 
should be selected for its gnarled arrange- 
ment of fibres, and seasoned slowly under 
cover, but in an airy place. It should then 
be sawed into squared blocks of the proper 
size for different uses, and steeped in crude 
petroleum or sperm oil, until thoroughly 
saturated. The blocks may then be put away 
for use, in a dry place, or kept in the tool- 
chest. The blocks are first roughly sawed 
out, leaving the trimming to be done after- 
ward. The hole is bored of the proper size 
for the shaft, being centered truly and bored 
from each end, leaving it a little smaller than 


the shaft for a tight fit. When this has been 
done, the block can be oiled and put away. 
When finally prepared for use, the block is 
squared up truly, and sawed exactly through 
the center of the shaft-hole, and is then sand- 
papered to fit its place. As the boxes wear, 
the inner surface is dressed by planing, or 
rubbing upon a sheet of sandpaper until the 
bearings are again accurately adjusted. All 
this may be done very rapidly by a farmer 
or his boy who can use tools. For boxes for 
water-wheel journals, and also for steps to 
turbine wheels, where the work is done 
under water, there is nothing better than 
wood of the kinds mentioned, and the wear 
of iron upon wood, or of wood upon wood, 
is much less than that of iron upon iron or 
upon brass. The best lubricator for wooden 
boxes—excepting in water, when no other is 
required—is tallow and black-lead or black- 
lead alone ; when machine oil is used, black- 
lead should always be mixed with it. 
- 


Tri-Cylinder Engine. 








An engine with three cylinders, working a 
common crank, is not a new idea, though there 
are few of the kind in use on this side of the 
Atlantic. The Gardner Tri-Cylinder Engine, 
shown in the two illustrations on this page 
(in one of them connected with a boiler 
ready for use), is a novelty lately offered to 
engineers by R. Dunbar & Son, Buffalo, N.Y. 


It occupies a very small space for the power p 


it is calculated to exert. It can be used in 
almost any position—inverted, inclined, or 
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upright. It is adapted to use as a hanger to 
drive a shaft directly, thus dispensing with 
a driving belt and pulleys. We lately noticed 
one of these engines running at a very 
high speed. This is claimed to be a 
specia! advantage, enabling it to be coupled 
directly to any desired machinery. Each 
engine is fitted to gauge, and any part can be 
replaced readily if necessary. These engines 
are claimed to be economical in using steam, 
strong, safe, and suited for any and all in- 
dustrial purposes. 
ope 


Compressed Air. 





BY JOHN FISH, M. E. 





The use of compressed air as a motor is of 
quite recent date, scarcely going back fur- 
ther in time than about thirty years. It was 
used first practically at the Mount Cenis 
Tunnel to work the rock drilling machinery 
in driving that tunnel; it was also used by 
Burleigh to drive rock drills in the Hoosic 
Tunnel; and since then considerable thought 
and attention have been bestowed not only 
upon the air, as used upon the different 
kinds of engines it has been applied to, but 
also upon the machinery constructed for 
compressing the air. 

The great difficulties that engineers had to 
contend with in their first efforts to compress 
air, and afterwards to use it, were that in 
compressing it an amount of heat was devel- 
oped, corresponding to the degree of tension 
or pressure of the air compressed; and also 
the low temperature developed when any at- 
tempt was made to work the air expansively, 
so as to use it economically. These difficul- 
ties seemed to act as a bar to its general use 
as a motor, except in such places where 
steam would be inadmissible and water 
could not be got. 

The first difficulty, namely, the develop- 
ment of heat, was met by some engineers by 
injecting a spray of water into the compress- 
ing cylinder, and there, by reducing the tem- 
perature of the air to a temperature some- 
what above that of the injected water. This 
device met the difficulty of reducing the 
temperature of the air, but was objected to 
by some that it left the air saturated with 
moisture, and that when the air was expand- 
ed against a resistance—that is, doing work 
—it was more likely to deposit ice in the nar- 
row passages of the cylinder and thereby 
prevent its successful working. Other en- 
gineers cooled the air, heated by compression, 
by radiation: making a water jacket around 
the compressing cylinder, and even introduc- 
ing water through the piston rod into the 
piston, which was cast hollow to receive the 
water that circulated through it. Both class- 
es of machines have worked with a fair 
measure of success on rock drills and steam 
pumps, when the air has been allowed to fol- 
low full stroke; but when any attempt has 
been made to use the cool compressed air ex- 
pansively it has always resulted in producing 
such a low temperature that the air passages 
have been choked with ice. This difficulty 
has been overcome by a French engineer by 
passing the compressed air, after being 
cooled, through water in a receiver to a tem- 
perature due to about 100 pounds pressure 
on the square inch. By passing the air 
through the hot water it takes up both heat 
and moisture sufficient to increase the effi- 
ciency of air to about 80 per cent. 

—_+-4pe—___—___ 

Lewis, Oliver & Phillips, Pittsburgh, 

granted the request of the laborers in their 


Southside mills for an advance of ten per 
cent. in wages. 








Tue SAniTaRy ENGINEER offers a reward 
of $500 for the best plan of a model school- 
house. Our small boy will contest for that 
prize. His working model is not yet ready, 
but we may state that his idea oF a model 
school-house is one in which the teacher 
never licks; where recess comes five times of 
a morning, vacation every other week, and 
examination never; where all studies are 
elective, and chewing gum is insisted upon; 
where there is co-education of the sexes, 
rovided the girls are pretty, and where there 
is no punishment for a fellow, save sending 
him to sit by the girl to whom he was caught 
passing notes.— Albany Journal. 
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Machinery Industries of the Pacific Slope. 
Editor American Machinist : 

Dear Str—It may be of interest to the 
readers of your practical journal to learna 
little about the manufacturing industries of 
this (to many patrons of your advertising 
columns) far-distant state. I have no doubt 
it will be particularly interesting for them to 
learn that in no remote day nearly all the 
heavy and light machinery, such as at pres- 
ent used in the Pacific States, will be manu- 
factured here in San Francisco, with the ex- 
ception of a few special tools. 

At present over two-thirds of all the heavy 
machinery, such as enumerated in the follow- 
ing advertisement, is made here: 


‘“‘A, B & C, Manufacturers of Marine En- 
gines and Boilers—Propeller engines, either 
high pressure or compound, stern or side 
wheel engines; Mining Machinery—Hoisting 
engines and works, cages, ore buckets, ore 
cars, pumping engines and pumps, water 
buckets, pump columns, air compressors, air 
receivers, air pipes; Mill Machinery—Batter- 
ies for dry or wet crushing, amalgamating 
pans, settlers, furnaces, retorts, concentrators, 
ore feeders, rock breakers, furnaces for reduc- 
ing ores, water jackets, &c. ; Sugar Machinery 





—Crushing rolls, clarifiers, vacuum pans, air 
pumps, concentrators, bag filters, charcoal 
filters, blow-up tanks, coolers and receiving 
tanks; Miscellaneous Machinery—Flour mill 
machinery, saw mill engines and boilers, 
dredging machinery, oil well retorts, powder 
mill machinery, water wheels; Engines and 
Boilers of all eg either for use on steam- 
boats or for use on land; water pipe, pump 
or air column, fish tanks or salmon canneries 
of every description.” 


This is one of many establishments of the 
kind, each varying from the other in some 
special lines, yet all manufacturing some one 
of the above enumerated articles. 

Whea the capitalists of this state begin to 
realize the fact that the development of 
coal and iron mines, the encouragement of 
farming, mechanical and manufacturing in- 
dustries are of more real, lasting benefit to 
the state, and more profitable to the people 
themselves, than all the gold and silver 
mines yet discovered, then, and not until 
then, will the state enter upon a permanent 
road to prosperity. As it is at present, one- 
half of the men and women of this city and 
state live upon wild, reckless speculation, 
and gambling in mines and mining stocks 
that never had, nor ever will have, any real, 
fixed value; neglecting or rejecting honest 
labor, which is the source of all wealth. 
Yet, in spite of all these speculative tenden- 


| 
cies of part of our community, there are advertise are men who have either retired 
enough far-seeing, active and industrious from business or business has retired from 
persons engaged in developing the resources | them. 
of this state, by legitimate mining, manu- | I had a desire to learn what was being 
facturing and agriculture, with sufficient) manufactured here, and with that object in 
capital to aid them, to not only produce | view, I paid many visits to the Mechanics’ 


nearly everything required for home con-!| Pavilion while the fair was in progress. 








sumption, but to successfully compete with | 


the Eastern States for the trade, not only of 
the Pacific States, but of China, Australia, 
Sandwich Islands, Mexico, 
America. 
fact I have seen at the recent exhibit of Cali- 
fornia’s products and manufactures at the 


Mechanics’ Pavilion in this city. The Fair | 


opened Aug. 5th and closed Sept. 15th. 


The building where these exhibitions are | 


held is situated on Eighth street, extending 


from Market to Mission street, with a front | 
It is in the very cen- | 
ter of the city and cannot be surpassed for | 
convenience and accessibility. The building | 
makes no more pretension to architectural | 


on both these streets. 


and South) 
The most visible evidence of this | 


These exhibitions, like all others of the kind, 
are organized with a view of making every 
dollar and cent possible out of them, conse- 
quently a large number of articles are ex- 
hibited, such as can be seen every day in any 
house-furnishing or grocery stere. Yet the 
managers of this Institute are justified in 
admitting such wares, with a view to show- 
ing the progress of this state, as they all are 
of home manufacture and should receive 
every encouragement. 

The managers are very liberal and accom- 
modating to exhibitors. No entrance fees 
are charged; water, gas and power are fur- 
nished, and connections made, free of charge. 

The general display of goods in the main 





Fire-proof metallic laths, with a simple 
but ingenious machine to make them, were 
exhibited—in operation. 

W. T. Garratt’s displays of brass and iron 
work, large globe valves, cocks and gates 
for steam, gas and water works, steam whis- 
tles, gauges and gauge cocks, were of the 
highest finish. It is not the finished work 
that displays the skill of the metal worker to 
advantage, as putty, paint and polish hide 
many defects. To produce castings of a 
uniform quality and color, so that, when 
they leave the sand, they require the least 
possible labor to finish them—especially 
cored work, which has to be finished— 
should be the aim of every good moulder. 
But few succeed in reaching the best possi- 
ble result to be obtained. 

In Garratt’s exhibit of cored brass castings 
these requirements were fully met. Cleaner 
castings, and more uniform in color, I have 
never seen, and I have had 265 years’ experi- 
ence in that line. Hooker’s steam pumps, 


style or ornamentation externally than a sec- aisles are such as one sees in the American | and other pumps, were exhibited by the 
tional dock, yet the interior arrangements | Institute Fairs in New York, or the fairs of | same firm. Heald, Sisco & Co.’s centrifugal 
are well adapted for the purpose intended, | any other large city, with the exception of a | pumps were exhibited by Parke & Lacy. 
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while the classification and arrangement of 
the articles exhibited reflect great credit on 
the gentleman who superintends it. The 
space under roof exceeds 180,000 square feet, 
or about 414 acres, exclusive of the horti- 
cultural garden, which occupies 24,500 
square feet additional. 

This horticultural garden is a most excel- 
lent feature as an addition to a mechanics’ 
fair, as it affords a favorite and pleasant re- 
treat from the noise and bustle of the main 
building ; but it is only practicable in this 
gerial climate, where the flowers are in bloom 
and the grass remains green all the year 
round. 

A person who has:not visited this enter- 
prising city, or is familiar with the energetic 
go-ahead qualities of its people, finds it hard 
to realize the extent to which every branch 
of manufacturing industry has been pushed 
in such a short space of time. If a person 
wishes to investigate the condition of the in- 
dustries of a city or state, and his time to doso 
is limited, the most sure and economical plan 
he can adopt is to visit a mechanics’ fair if 
one is open. There he will see the ‘‘king 
bees,’”’ as the drones have nothing to exhibit. 
Or let him, in the absence of the fair, scan 
the advertising colums of a live newspaper, 
with the fact in view that those who do not 





few specialties of California manufacture. I 
will merely mention a few of the machinery 
displays and kindred articles exhibited, all 
of home manufacture, which would most 
interest your readers, without a lengthy 
description: 

Wire and wire-worked wares; wire rope 
for mines and cable railroads; lead pipe, 
sheet lead, shot, etc.; terra-cotta, chimneys 
and chimney caps, vases, figures, etc., far 
superior to Eastern ware in quality, style and 
finish; vitrified sewer pipe, equal to the best 
Scotch pipe, in depth of glaze and tough- 
ness; fire brick and tiles of very good 
quality ; ship’s lamps, mining lamps, spun 
brass and copper goods, equal to Eastern 
goods. 

The first in order in the machinery depart- 
ment is the Pacific Saw Manufacturing Com- 
pany’s exhibit of circular, cross-cut and all 
other kinds of saws. The circular saws, from 
the largest to the smallest, were placed 
against the side of the building and made to 
revolve in every direction, which produced a 
very fine effect. This display of saws was 
equal to any exhibited at the Centennial, and 
reflects great credit on the company making 
the exhibit. Agents for Hoe, the American, 
and other Eastern saw manufacturers also 
exhibited circular saws. 





I will have to make special mention of the 
Pacific Rolling Mill Co. exhibit, as I regard 
it as the most important of all. Railroad 
and merchant iron, rolled beams, angle, 
channel and T-iron, bridge and machine 
bolts, lag screws, nuts, washers, etc.; steam- 
boat shafts, cranks, pistons, connecting rods, 
etc., made up the display. I examined the 
quality of iron in the finished shaftings, and 
other articles, and found them without a 
surface blemish. So close was the grain 
that the finished surface looked like steel. 
This is, probably, owing to the fact that a 
great quantity of scrap iron is used. 

It would take up too much of your valua- 
ble space to make particular mention of all; 
so I will simply designate the names of 
firms in your special line: 

Union Iron Works, Prescott, Scott & Co.; 
®tna Iron Works; Phelps Manufacturing 
Co., wharf, bridge and railroad bolts, rail- 
road trestle and car frames; Golden State 
and Miners’ Iron Works; California Machine 
Works; Hendy Machine Works, engines and 
boilers; Pacific Iron Works, engines, boilers, 
etc.; Western Iron Works, architectural 
work; Main St. Iron Works, stationary and 
marine engines; The Risdon Iron and Loco- 
motive Works; Fulton Iron Works, general 


-Imachinery; Hawkins & Cantrell, hoisting 
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and portable engines, and mining machinery 
of all kinds; California Brass Foundry; 
Berry & Place, mill and mining machinery 
of all kinds; Thomson & Evans, engineers 
and machinists. 

There are, at least, fifty other machine 
shops and model shops, all doing a good 
trade, and nearly all having their products 
on exhibition at this fair. 

F. A. Robbins, formerly with Bliss & Wil- 
liams, of Brooklyn, N. Y., made a very 
creditable display of presses and dies, jewel- 
ers’ rollers, and the like. 

I have omitted to mention agents for East- 


ern manufacturers, of which there are many | Probably I 


here, as I desire your readers should see to 
what extent iron machinery and other indus- 
tries were being developed here. 

At some future time, I may be able to give 
you the number of men employed, the wages 
received, the cost of living, and other inter- 
esting facts. ; 

Yours respectfully, 
Tuomas F. Hagerty, 
4 Henrietta Square, San Francisco. 


——- 
Talks, 





BY WM. LEE CHURCH. 





There is a friend of mine who is the in- 
ventor and patentee of a peculiarly success- 
ful governor. It isn’t amiss to say, too, that 
while he is an inventor of the highest order, 
with a head fairly overrun with ideas, un- 
like his less well-balanced brethren, he be- 
lieves in making his brains feed his stomach 
and clothe his babies. In short, he knows 
a dollar when he sees it; so he don’t go ca- 
pering about after every wild notion he 
comes across, but, having c-rnered a good 
thing, he hangs to it till it is perfected and 
proved, and manufactured, and fairly on the 
market, in good hands, and ticking off the 
dollars for him while he is asleep. Then he 
goes for the next thing with an appetite. 
You needn’t do his way if you don’t want to. 

Well, as I said, he has got up the most 
thorough-paced governor that I know of. 
And, by the way, everything that he gets up 
always is thorough-paced. And why? Be- 
cause he don’t commence to whittle before 
he commences to think. No; he goes first 
and sets bimself down before the machine he 
is going to improve (and did you ever think 
that not one invention in fifty thousand is, 
out and-out, brand new, but that, of the 
myriad patents on record, each one is 
merely an improvement on its ancest- 
ors—same as you and [ are?) Well, he 
takes his machine in hand, and looks 
carefully to find what it does right, in 
the light of a knowledge of what it 
ought todo. He blo:ks out the broad 
principles of the thing. He énsists on 
those principles, and travels steadily 
from cause to effect. His motto is: 
‘“‘What? Why? How?” If he strikes 
asnag, he don’t dodge around it, but 
he climbs over it, and crawls through 
it, and digs under it, until he under- 





wood, and the thing began to move and turn 
round, as was appointed to it to do, and it 
got stuck and worked the wrong way, and 
heat expanded it, and grit wore it, and oil 
gummed it up—all on the wall—and he al- 
tered it, and adjusted it, and rubbed out and 
began over again, until, just as he smelt the 
buckwheat cakes for breakfast, he hollered, 
‘*Eureka!”—no, he didn’t holler, not being 
enthusiastic; he remarked—and went to bed. 
And all this while he didn’t have a thing to 
show for it on the paper but the center line 
with no center to go throug; but the thing 
worked beautifully then and_ thereafter. 
should have commenced on the 
‘same job by making the pattern and turning 





| watety; but he never thought of its having 


| much effect on the economy one way or an- 
| other. Now, there are lots of good govern- 
‘ors in the market, and B. was naturally 
| pretty delighted to find that when he pulled 
|them off and put on his, that he not only 
governed finer, which he expected, but that 
| he burned from ten to thirty per cent. less 
| coal (fact), which he didn’t expect at all. 
You and I would have been perfectly satisfied 
| with ourselves and the result, and have had 
some oysters right away; but not B. The 
| how-come-you-so was the canker in the rose. 
| So he worried over it a month and couldn’t 
make it out, and came over to me with it, 
‘and although I wasn’t so much interested, 
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stands the snag a little better than he does | up the shaft the first thing, but as the experi- | the thing bothered me off and on all summer, 
the straight work. He believes in reductio| ments and failures would cost me $1,200, 


al absurdum. 
but his failures are blessings. He is con- 
vinced that there is a reason for everything. 
And he is not satisfied because his contri- 
vance performs, and corrects, and registers, 
and knocks off when done, but it must do it 
automatically, and with only three pieces 
and one motion. He don’t sacrifice the 
unity of the whole machine to some little do- 
funny jimcrack in it that happens to be in- 
genious, but he prunes his own work with a 
merciless hand, and abhors a rut and the 
devil. That’s the way he came to get up 
such a good governor. 

The first one he built was an ideal one— 
he built it in his head. He got out his draw- 
ing board, to be sure, and his T square, and 
shaved a nice point on his H. H. Faber. 
Then he drew a center line the whole length 
of the sheet, and then he began to stare at 
the wall and think. And then the ‘“why- 
hess of the thusness” began to appear to him, 
and the principles of the thing began to get 
themselves together in order on that wall, 
and clothe themselves in brass, and iron, and 


His successes are fortunate, | where they cost him $7—mine being done 


in the flesh and his on the wall—the necessi- 
ties of spring bonnets in the household 
compelled me to let go, and so my friend got 
it up, and the dollar, too, after all. 

Well, this governor of his is about right, 
and no mistake. It is full of ‘‘ points,” and 
will do more than any governor—I am not 


speaking politically—ought to be expected | 


todo. But one thing about it was curious. 
The curious point was a good point, mind 
you, but B. (that’s the friend Iam speaking 
of), is not satisfied with blundering into a 
good thing and thanking Providence, but he 
wants to know how it came to do so. It 
would be just the same if he happened to 
wake up some morning on the happy side 
of the Pearly Gates, he would want to go 
back and look up the combination lock be- 
fore he went up the Golden Street. Well, 
this was it: You see the governor could be 
used with a valve as a throttling governor, 
or to adjust the dies for an automatic. What 
B. was aiming at all this while was simply a 








governor to govern closely and surely and 





and I began to lose my patience, till one day 
| I happened to drop my indicator on an en- 
| gine, and there stood the whole thing revealed 
| as plain as you please. F guess, on the whole, 
'I will stop talking for this time, and mean- 
while you might be thinking up what the 
reason was. 

—_ 


The Mechanism of Burglary. 








In a recent issue we published an article 
by Park Benjamin, Ph. D., entitled ‘‘ Safes 
and Safe Breaking,” and herewith we pre- 
sent illustrations of some of the tools that 
burglars are in the habit of using to open 
safes and buildings. Much has -been said 
about the mechanical skill of burglars, but, 
as a rule, their proficiency in mechanics has 
been greatly overestimated. No first-class 
mechanic would think of using such an 
extensive kit of tools as either of those here 
shown, for a single burglarious operation. 
Each of these two pages exhibits a set of 
tools, as captured after the robbery of a bank, 
and, from the number and bulk of the tools 
taken, it is plain that the labor of several 
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men must have been needed to carry and 
manipulate such a collection, suggesting the 
outfit of a small machine shop. 

The greater portion of these tools were, 
presumably, manufactured in New York 
City, but in what shop, by whom, or under 
what conditions, remains, as yet, a secret. 
Certainly a considerable degree of skill, and 
some facilities, were required for their con- 
struction, although we do not find the adver- 
tisement of the makers displayed in any 
newspaper that we are familiar with. 

The whole subject forms a fitting commen- 
tary upon the workings of the system of 
educating convicts in the mechanic arts and, 
afterward, turning them loose upon the com- 
munity as finished tool makers and cracks- 
men. The wrong is multiplied if, while 
they are acquiring this mechanical skill, 
their labor is farmed out, at 40 cents a day, 
to the utter prostration and ruin of every 
branch of business in which they are em- 
ployed, as occurs under the prison labor con- 
tract system, now so much in vogue in the 
large cities and States throughout this 
country. 

We are indebted to Messrs. Herring & Co., 
safe manufacturers of this city, for the use 
of the engravings shown. 

The central figure, in the larger cut, repre- 
sents an ingenious form of jack-screw, with 
a ratchet attachment, to work either way, 
used for the purpose of forcing a wedge, 
such as the one shown at the top of the jack, 
into the door of a vault or safe. It can be 
turned in any position for use, as circum- 
stances may require. The opening thus 
made by the wedge, which forms the begin- 
ning of a safe-breaking operation, is utilized 
by the introduction of a jimmy, the various 
forms of which are shown in the cuts 
marked 2, some of these being made short, 
with a thread cut on the end, in order that 
levers of different lengths may be attached, 
to increase or diminish power. 

The figure marked 3, in the cut, represents 
a form of extension drill, consisting of a 
long shank, with a chuck at the end, for the 
purpose of holding drills of different varieties 
and sizes. 

Fig. 4 represents a peculiar form of steel 
wedge, used where great power is required 
in bursting doors, etc. 

Figs. 5 and 16 represent tools, whose 
use does not appear to be very well under- 
stood by non-burglarious observers, while 
figure 6 is too well known to require any 
description. 

Fig. 7 represents a single-ended box 
wrench, which may be used in turning 
atap or reamer, as occasion may re- 
quire. 

Fig. 8 represents the ordinary form 
of breast drill or stock, used where 
light drilling is required. 

Fig. 9 represents a sledge hammer, 
10 the common wood auger, 13 a bit 
brace, 14 a monkey wrench, 15 a pow- 
der can, 17 spirit lamps, 20 brad awls 
(used for fastening screens or blankets 
at the windows), 21 represents a wood 
chisel and gouge, 22 files, all of which are of 
the ordinary patterns. 


Fig. 11 represents a peculiar form of fun- 
nel, consisting of a tin can with a rubber 
tube attached, which is used for the purpose 
of pouring powder into locks and other cav- 
ities after drilling. 

Fig. 12 represents a false key, which was 
used for the purpose of opening the door of 
the bank robbed. 

Fig. 18 represents a peculiar form of chisel 
or drift; also three common drills for use in 
a ratchet, while fig. 19 represents a coil of 
safety fuse for igniting powder. 

Figs. 23 end 24 represent pieces which 
were taken out of the partition and vault 
respectively. 

The tools shown in the cut on page 7 
represent an air-pump and other appliances, 
the latter ee | mainly similar to those al- 
ready described. The air-pump is used to 
exhaust the air from a safe. The two oblon 
caps connected with the tubes are plac 
over the joints of the safe door at the hinges, 
all other parts being airtight. A reservoir 
containing powder is connected with the 
pipe between the two caps, so that when the 
air is exhausted from the interior of the 
safe, a communication is opened through the 
reservoir with the outside air, and the air 
rushing in carries the powder with it into 
the safe. A fuse is then inserted and the 
door blown open. 



















































AMERICAN MACHINIST. 








[NovemBer 22, 1879, 











































PUBLISHED WEEKLY 
BY 


American Machinist Publishing Co. 
Horace B. MILuer, Prest. 
Lycurcus B. Moors, Treas. 
Jackson Barxey, Vice-Prest. 
Davis Strona, Sec’y. 


96 Fulton Street, New York. 





Horacz B. Mriuer, 


Jackson BArIey, 
Business Manager. 


Editor. 


Lewis F. Lyng, Meehanical Engineer. 





Edition, 9,000 ‘Copie 











The American News Company. 
Publishers’ Agents, New York. 





The International News Company, 
(Formerly the Willmer & Rogers News Co.) 
11 BouveERiz STREET, (Fleet St.) Lonpon, EN@. 


Will receive subscriptions for the AMERICAN MAcHIN- 
1sT at 17 shillings per annum, postage prepaid. 





DEALERS SUPPLIED BY 

The New York News Company, New York. 
The National News Company, New York. 
The New England News Company, Boston, Mass. 
The Central News Company, Philadelphia, Pa. 
The Western News Company, Chicago, Ill. 
The St. Louis Book and News Co., St. Louis, Mo. 
The Cincinnati News Company, Cincinnati, Ohio. 
The Detroit News Company, Detroit, Mich. 
The Pittsburgh Book and News Co., Pittsburgh, Pa. 
The Baltimore News Company, Baltimore, Md. 
The Rhode Island News Co., Providence, R. I. 
The San Francisco News Co., San Francisco, Cal. 
The Brooklyn News Company, Brooklyn, L. I. 
The Newark News Company, Newark, N. J. 
The Northern News Company, Troy, N. Y. 
The Albany News Company, Albany, N. Y. 
The Toronto News Co., Toronto, Ontario, Canada. 
The Toronto News Co., Clifton Branch, Clifton, 

Ontario, Canada. 





SUBSCRIPTION. 
$8.00 a year, in advance, postage prepaid in the 
United States and Canada. 
$4.00 to Foreign Countries, postage prepaid. 





ADVERTISING. 
Outside page, 45c. per line, each insertion. 
Inside pages, 25c. per line, (12 lines one inch.) 
Business Specials, 40c. a line. 





EDITORIAL ANNOUNCEMENT. 

2 Positively we will neither publish anything in our 
reading columns for pay or in consideration of advertis- 
ing patronage. Those who wish to recommend their 
wares to our readers can do 80 as fully as they choose 
in our advertising columns, but our editorial opinions 
are not for sale, We give no premiums to secure either 
subscribers or advertisers. 

ee Weare not engaged.in procuring patent rights, or 
in selling machinery ; nor have we any pet scheme to 
advance, or hobby to ride, 

8@ We invite correspondence from practical ma- 
shiniats, engineers, inventors, draughtsmen, and all 
those specially interested in the occupations we repre- 
gent, on subjects pertaining to machinery. 

8" Subscribers who fail to receive their paper 
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No Mystery in Boiler Explosions. 





Recent boiler explosions, accompanied by 
loss of life, especially those so frequently 
occurring on tug boats and river steamers, 
would seem to call for a more searching 
public inquiry into the causes that lead to 
these deplorable disasters. Almost any evil 
that threatens the public safety (except those 
political) can be either reduced or obliterated 
if popular attention becomes concentrated 
upon it. If the responsibility of boiler ex- 
plosions could be fastened where it belongs 
we would hear much less about such ac- 
cidents. Unfortunately, the efforts of many 
of those who are believed to be best qualified 
to point out clearly the real causes of ex- 
plosions are seemingly directed to mystifying 
the whole subject, and preventing needed 
action by reason of the confusion they bring 
about. As people scarcely ever act without 
a prime motive, it is but fair to assume that 
these individuals always have an interest to 
serve in deepening the mystery. So-called 
experts may get their expressions of doubt 
and perplexity into print after every appalling 
boiler explosion, in such a way as to create 
a belief in the minds of many people, who are 
not mechanics, of the existence of some un- 
known gas or some remarkable ethereal 
substance (like the ancient phlogiston) that 
cuts up antics in boilers when under steam, 
and forms the active principle of every ex- 
plosion. This mystification serves two 
purposes: it diverts attention from the real 
responsibility, and it aids to bring about an 
“investigation” profitable to the experts. 
If an old boiler has been patched time and 
again, had its interior frescoed with hard 
scale, and its fire sheets burned, yet is made 
to do duty under full pressure of steam, its 
explosion is likely to bring out the mani- 
festoes of several “‘ experts,’’ each couched in 
the most abstruse and confusing terms, aiming 
to show that there existed some hidden cause 
not dreamed of by average intelligent mortals. 

If a new boiler blows up shortly after be- 
ing inspected and passed by Government 
officials, as was recently the case on a steam 
tug near this city, the promoters of mysteri- 
ous theories might be supposed to keep silent 
and let the facts come to light without offer- 
ing any obstructions; but no sucl. happy 
course is permitted. The occult and unhar- 
nessed ‘‘forces” are again paraded to awe 
the seekers after defects in construction and 
management. The exercise of good common 
sense in connection with known mechanical 
phenomena will, in every instance, dispel 
the imaginary clouds that hover over the 
wreck of shattered steam generators, and, if 
the ordinary facts are known, lead to correct 
conclusions, placing the blame where it be- 
longs. It istime the intelligent public were 
disabused of the notions that the dpse dizit 
of a professional expert, often serving noth- 
ing besides his own interest, should weigh 
more in the balance than the combined 
testimony of experienced engineers and 
skilled mechanics, who have no interest in 
bringing an unjust accusation. 

Let boiler explosions be treated the same 
as railroad accidents, and, in the light of ac- 
cumulated facts, single out and hold up to 
open condemnation—if punishment cannot 
be meted out—the authors of the calamity. 


—— «ape 
The Metric System Domestically Consid- 
ered. 





The recent establishment of the cental sys- 
tem in most of our important grain aud pro- 
duce exchanges seems likely, at this writing, 
to favor the proposed introduction of the 
metric system of weights and measures in 
this country, upon the principle that one 
change naturally paves the way for another. 
Yet even the most ardent advocate of the pro- 
jected reform must concede the advantages 
which will ultimately follow the free dis- 
cussion of the question in all its phases, 
favorable and otherwise. We have, there- 
fore, thought it proper to state one aspect of 
the case for the common benefit. 

Every man whose opinions are worth con- 
sidering, or whose vote (upon any non-politi- 
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cal subject) is werth counting, must admit at 





the first asking, that, when the feminine 
portion of our body politic makes up its 
mind decisively upon any subject under dis- 
cussion, the arguments upon the other side 
of the question must needs be very convinc- 
ing to stand any show of success at all. 
There are some extremely unmarried male 
persons who would doubtless be base enough 
to suggest in this connection the cogency of 
such arguments as are usually classed under 
the general heading of fall bonnets, seal 
sacques, muffs, candy, &c., but the right 
thinking portion of the male world will find 
a freezing silence the best and most suitable 
reply to insinuations of this character. The 
fact remains, however, so far as the metric 
system of weights and measures is concerned, 
that, before the system can be successfully 
introduced, wholesale prejudices of the very 
strongest character among the female mem- 
bers of society must first be met and over- 
come. 

The fair sex in this country may, perhaps, 
fairly be divided into three classes, viz., 
those who are married, those who expect to 
be married sometime, and those who merely 
want to be married. Now, daily observation 
satisfies us that almost the entire civilized 
female world belongs to one of the first two 
grand divisions named above, the number of 
the third class being very small, indeed, and 
mainly confined to a few impracticables. 

Since the recent decisions of several emi- 
nent judges in the courts of public opinion, 
that household work is not necessarily de- 
grading, or martyrizing (except in extreme 
cases), it is well known that numbers of esti- 
mable housewives have developed an un- 
looked for degree of skill in cooking, baking, 
&c., and numerous young ladies have mani- 
fested a healthy ambition to be something 
more than mere dolls and butterflies, and 
have acquired an astonishing proficiency in 
household pursuits, which were formerly 
either tabooed or ignored. Now every cook 
book ever compiled, and most that are likely 
to be promulgated, base their formulas upon 
spoonfuls of this and handfuls of that, and 
teacupfuls or bowlfuls of the other ingredi- 
ent. This is too well understood to be seri- 
ously disputed. Now, does anybody sup- 
pose that impulsive, inflexible womanhood is 
going to readily adopt such ungraceful and 
awkward designations as milliliters, centi- 
meters, and the like, without a struggle? 
Does any sane man suppose that a pudding 
containing 1893 milliliters of tapioca, for in- 
stance, instead of a reasonable number of 
spoonfuls or teacupfuls, as the case may be, 
could possibly taste as well, or commend it- 
self to the best instincts of the female heart? 
Let such bold supposers try it and see! 

Then, too, the system of weights is, if pos- 
sible, a still more important item in house- 
hold economy. Consider the feelings of a 
newly-made wife and mistress of a French 
flat, conducted on the American plan, if 
rudely and suddenly called upon to purvey, 
for culinary purposes, 4.1837 kilogrammes of 
beefsteak, or sugar, or rice, or anything, in- 
stead of the familiar and time-honored 
pounds of her girlhood. Or, more forcibly 
still, consider the pitiable sufferings of a 
young mother, for example, if compelled, 
by a heartless and inexorable law, to tele- 
graph to the absent husband and father that 
he had just become part proprietor of a 
4.082 kilogramme boy, or a 3.175 kilogramme 
girl! But comparisons of this sort are odious, 
and will not be tolerated for an instant by 
any well-regulated feminine mind, without 
argument of the most convincing character. 
Similar illustrations might be multiplied, 
but the above should suflice to indicate to 
the advocates of the proposed reform the 
line of opposition that must be overcome be- 
fore the metric system can be successfully 
introduced in this country. 

——__+ee—___——_ 

On our first page this week Chordal relates 
his experience with Wyckoff in making fits 
and close measurements in a machine shop. 
Wyckoff is the type of a large number of 
machinists who have been in the business 
many years, yet are difficult to convince that 
the use of standard sizing tools is preferable 
to filing and scraping, and making trial after 
trial to secure an accurate fit in the old-fash- 








ioned way. When a mechanic of this self- 
sufficient class gets cornered by a philoso- 
pher like Chordal, and is obliged to admit 
that there are finer, and more accurate and 
less expensive ways of doing shop work than 
he has ever followed, there is hope of that 
man’s future progress. 


me 


Manual School Instruction. 





One of the most favorable tendencies of 
recent methods of instruction is towards 
manual, as well as mental practice. Stu- 
dents of technical institutions are being in- 
structed to use hands, as well as heads; to 
combine the practical with the theoretical, 
This tendency, which we would naturally 
expect to find in polytechnic institutions, 
has even developed itself in the regular liter- 
ary colleges and universities. 

The Washington University of St. Louis, 
which has had, for some time past, con- 
nected with it a polytechnic school, is now 
erecting a suitable building for a workshop, 
in which to teach, practically, the various 
branches of machine work. The importance 
of training young men in the methods of us- 
ing the different tools and appliances appli- 
cable to workshop manipulation carnot be 
over-estimated. Ours is a practical age. 
The services of a man, in ordinary business 
pursuits, is not valued according to his ac- 
quisition of ancient languages and modern 
classical literature, but according to his 
ability to do that which increases material 
wealth. There is but ltttle demand for any 
addition to the professional classes, but to 
the skilled artisan an inviting prospect pre- 
sents itself. The sooner our higher institu- 
tions of learning recognize this fact, the 
more worthy of generous support will they 
become. The polytechnic school of the 
Washington University provides for a course 
in mechanical engineering, civil engineering, 
and mining, either of which students can se- 
lect. In manual training, students are 
drilled in exercises giving them familiarity 
in the use of chisel and gouge, as applied to 
pattern work; next, in wood turning and 
pattern making; then in chipping and filing 
metals, and, finally, in blacksmithing and 
machine tool work. Thus practical applica- 
tion is made of the theoretical principles 
taught in the lecture and class rooms, and 
the student leaves school with a practical 
knowledge of work which it would take him 
years to acquire in the actual practice of en- 
gineering. 

The introduction of such schools, in con- 
nection with our colleges and universities 
throughout this country, is a movement ur- 
gently called for by the advancing spirit of 


our times. 
——— - +e -—__—_—__ 


Permanence in Industrial Exhibitions. 





Every one who has observed closely the 
course of things at industrial exhibitions is 
enabled to mark the successive stages of 
weakness and decay that seem inseparably 
associated with the very idea of a regular ex- 
hibition. More than one noted exhibition, 
that we might name, originally started asa 
real and almost universal display, has dwin- 
dled yearly into an affair combining the 
characteristics of a country fair under roof, 
with the catch-penny attractions of a huge 
collection of booths for the retailing of no- 
tions and curiosities. 

After the first exciting and valuable sea- 
son, apathy seems to seize upon managers 
and exhibitors alike. Often the former at- 
tempt to use the show for their own private 
purposes. Each year a new installment of 
disappointed or dissatisfied exhibitors sloughs 
off, until, for the purpose of filling up the 
otherwise empty spaces, the managers are 
compelled to disregard all efforts looking to- 
wardcompleteness and representative charac- 
ter, and peddle out to anybody who will 
take them, for any sort of relevant or irrele- 
vant purpose, the spaces that should be put 
to practical and instructive use. And so the 
disintegrating process goes on, and year by 
year the fair declines in interest and value. 
In such cases there can be but one remedy 
and that is the heroic one of an entire change 
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in managers, as an essential preliminary to a 
change in management. Even if the new 
managers are no better, personally, than the 
old, the public require a change, presumably 
acting upon the adage that ‘‘a new broom 
sweeps clean.” 

The lively discussion now in progress in 
Philadelphia over the question of retaining 
or pulling down the buildings, which for 
the past three years have been used for the 
purposes of a permanent display, open all 
the year round, is an illustration of this topic 
from another point of view. The difficulty 
in this case seems largely to be that crowds 
of people cannot be kept perpetually throng- 
ing the doors of an exhibition of this kind, 
whatever the intrinsic merits of the display, 
and crowds seem to be a necessary ingredient 
of a successful show. This is a work-a-day 
world, and the public tires of perpetual brass 
bands, and gala sights and sounds. Museums 
live, but exhibitions languish, and the cause 
is not far to seek. ; 

—_——_-+g>e——__——_ 

Upon another page will be found a com- 
munication from an observant mechanical 
engineer, Mr. Thomas F. Hagerty, regarding 
machinery manufacturing on the Pacific 
coast, with especial reference to the success- 
ful Mechanics’ Fair in San Francisco, which 
closed recently. The mechanical doings and 
prospects of California are well treated in 
this letter, and will be read with interest by 
workmen as well as manufacturers. 


———_+e+ 


We recently received an invitation to at- 
tend a meeting of the Microscopical Society, 
the chief feature of which was to be a dis- 
cussion upon ‘‘The Mechanism of Insect 
Stings.” Being unable to be present, some 
interesting facts regarding the mechanical 
workings of the typical suburban musquito, 
which would doubtless have been soothing 
to the feelings of all concerned, were violent- 
ly suppressed. Fortunately, however, the 
cooler weather which we are now enjoying 
has rendered pointed fact and stinging sar- 
casm upon this subject alike unnecessary 
and unprofitable for several months to come. 


pa OR @ 
Letters from Practical Men. 





Editor American Machinist : 

Your journal, issue of November Ist, con- 
tains an editorial article, ‘‘ The Education 
Young Men Need,” which is good enough in 
its way, and as an incentive to a right course 
to some vacillator upon a future career is of 
value; but I must object to the insinuation 
that clerks are such because of preference 
for lily hands and aversion to grimy occupa- 
tions. Many articles of like tenor may be 
seen from time to time, all delighting to stab 
or hammer the poor devil of a clerk, and I 
am afraid he has but a poor show. I ven- 
ture to assert that nine-tenths of those who 
are clerks are not so by deliberate choice, 
but become such from necessity. Father- 
less boys, with widowed mothers, or- 
phans with younger brothers and sisters to 
help, if they have a spark of manhood in 
them, are not the ones to stand and deliber- 
ate what will be their best course in life; the 
question is, rather, how can I earn the most 
money to-day, for aid to my family. That 
is easily answered, because the errand boy, if 
intelligent, can command at twelve years a 
wage that a trade apprentice can get at six- 
teen, and has a speedier chance of getting 
more. 

As in your article you generalize and speak 
of the worse features of the subject, so may 
I, and yet admit of exceptions to my defense 
of the clerk ; for some do become clerks for the 
sake of the present gain from a selfish motive, 
and an incorrect opinion as to the relative re- 
spectability of a clerkship and a trade—but 
they are few. Clerks are made from those 
who must work at an early age. You will 
find very few clerks satisfied with their con- 
dition, and who would not prefer greatly the 
swing of the hammer to the pen if they 
could make the change. This discovery 
comes too late in life. Necessity controlled 
the choice, and mature age prevent a change. 
Another reason why more men are not me- 


chanics is, that they are of the lighter-framed 
races, who are looked upon by the shop pro- 
prietors and foremen as not possessing suf- 
ficient strength to be laborers in the shop, 
and are thus refused opportunities which the 
muscular mental imbecile can secure because 
he is a better physical machine. What 
troubles the mechanical labor market is the 
absence of this class, early forced upon the 
world for a living, who, I think, acquire by 
the early forcing, a high grade of ability— 
perhaps narrow in scope, but with an acute- 
ness and readiness of hand and head that 
would be exceedingly valuable to a me- 
chanic. The early age at which such start 
enables one, as a boy, to acquire information 
which a workmen would never dream of tell- 
ing an apprentice. The small boy will gei 
it to satisify a curiosity, and he will store it 
for use. Nowthe aim of my letter is to sug- 
gest that, if proprietors will provide work 
for such boys, by making a long apprentice- 
ship of say six to eight years, laying out for 
the youngsters, at the start, some compulsory 
education, letting them run errands, sort 
screws, clean castings—by all means, if he is 
to be a moulder, make him clean castings 
first, and do many odd things that will in no 
sense ‘‘ run a man out of a job,” but will en- 
able the boy to learn many things and be 
fully prepared for tool handling when his 
size and strength makes him ready for it. 
Make some such arrangement and the me- 
chanic trades will not depend on brute 
strength on one side and offspring of luxur- 
ous homes on the other, who become trades- 
men after becoming C. E’s or M. E’s at some 
technological school, for their replenishing. 
The latter class produces some good men, 
but they rarely have the application which a 
boy acquires who has been compelled to 
struggle, and because of the principle ‘If 
you want to make a business man out of him, 
don’t send him to college.” 
a ¥.. %. 





Editor American Machinist + 


I would like to suggest through your col- 
umns that V. Hook’s plan for squaring loco- 
motive frames was in practice thirty years 
ago, and is as unreliable and complicated as 
the old discarded V. Hook itself. The mod- 
ern way of fitting up locomotive frames and 
cylinders are so much more perfect, that V. 
Hook’s plan would not be countenanced in 
any of our first-class shops that I am ac- 
quainted with. Locomotive frames are now 
fitted up complete, driving boxes fitted 
and bored to fit the axle, all holes drilled 
for cylinders, rocker-shaft boxes and braces, 
so that by simply placing the center line of 
cylinder marked on frame, on the center line 
marked on cylinder or on saddle, thereby 
forming a perfect rectangle between centers 
of driving boxes and centers of cylinders, 
also a perfect triangle with the center-pin 
which guides forward truck and forward 
driving wheels, without which it is not pos- 
sible for the driving wheels to track square, 
the result of not tracking square being the 
cutting of the tire flanges, in some cases, to 
a knife-edge, and a constant danger of leav- 
ing the rails. 

The days of building locomotives by scribe 
rule has long since past. Now-a-days all 
parts of a locomotive are finished by tem- 
plates. Frames, cylinders, links, rocker shafts 
and boxes, guide bars, connecting rods, driv- 
ing wheels, driving wheel boxes, excentrics 
and connections, cylinder heads, valve rods 
and valves, with every other small part are 
finished complete, in their respective depart- 
ments, from steel templates for the different 
class of engines; then laid away until needed 
for assembling them in the erecting shop on 
theeighteen or twenty different classes of loco- 
motives, and to such perfection are all these 
parts, that some builders can duplicate from 
any one plate in the boiler to the smallest 
screw, on receipt of order simply giving 
builder’s number and nameing piece required, 
with all holes drilled ready for the bolts, and 
with the same preciseness as any part of a gov- 
ernment rifle or a Waltham watch. Thirty 
years ago it required 1,800 days labor to con- 
struct a locomotive; now it will not exceed 
1,500, and a far superior machine in every 





respect. 


There are 16,000 locomotives in the United 
States, and there are over 2,800 different 
pieces in each, all of which will have to be 
renewed every ten or twelve years. Loco- 
motives that retain their identity twenty 
years or more, as claimed by some roads, are 
something like the boy’s jackknife which he 
had ten years, but it had had nine new han- 
dies and thirteen new blades. The present 
capacity of all the shops is not far from 1700 
locomotives per year, and the different roads 
built in their own repair shops about 100 
more, making 1,800 a yearinall. Now, al- 
lowing 15 years as the average life of an en- 
gine, you will see that the shops can build 
27,000, in the mean time showing that the 
present capacity of our locomotive shops 
need not be extended for a long time to 
come. 


NEw: YORK. B. W. HEALEY. 
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to seek an appointment at some other business, as it 
is utterly impossible for all the cadet engineers now 
in the service to get appointments as engineers, as 
there are not enough vessels now in the whole U. 8S. 
Navy to give them alla chance. If you wish to go to 
sea, you should rather take the necessary steps to get 
a situation on some line of steamers or merchant ves- 
sel, as it will be far more satisfactory to you. 


(5) O. C., Brooklyn, N. Y., writes: Will 
you kindly answer the following question—By what 
simple rule can I determine the volume of air when 
compressed to a certain pressure? In other words, 
the piston of an air compressor starts with only the 
resistance of the atmosphere, and I wish to determine 
the resistance at different parts of the stroke. A.— 
The information you desire is contained in a pam- 
phlet published by Prof. R. H. Thurston, in 1874, en- 
titled “‘Thermal and Mechanical Properties of Air 
and Other Permanent Gas Subjected to Compression 
or Expansion,” and is accompanied by large scale 
diagrams, which you will*find a necessary reference 
in experiments on compressed air, and shows the 
pressure and volume at all pints of the stroke. You 
can learn more by a brief inspection of the diagrams 
and description than from a whole page of reading 
matter. The pamphet and diagrams may be procured 
from the author at the Stevens Institute, Hoboken, 
N. J. 








Forty cents a line for each insertion under 
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Brown & Sharpe M’f’g Co., Providence, R. I., keep 
in stock at reduced prices Patent Cutters for the teeth 
of gears which can be sharpened by grinding without 
changing their form. All wheels of same pitch cut 
with them will run together correctly. Send for new 
catalogue. 

The Huntoon Steam Governor Co., of Lawrence, 
Mass., warrant a direct saving in steam of from 10 to 
20 per cent. over any other Governor known; 
while for quick and accurate regulation, great durabil- 
ity and lasting economy in use, they guarantee results 
never before attained by any other. See advertise- 
ment. 

Lathe Attachments for Milling Plane and Irregular 
Forms; Taps and Reamers fluted and Gears cut with- 
out removing from the lathe centers. For extended 
description, see AMERICAN Macuinist, Sept. 13 and 
20 issues. Send for circular to Wm. Main, Piermont, 
N. ¥. : 


Tool Chests with best tools, scroll saws, wood and 
designs. Amateurs’ and Machinists’ Tools. Send for 
Catalogue. Tallman & McFadden, Philadelphia. 

AyeER & Son’s Manvuat contains more information 
of value to a@vertisers than any other publication. 
Sent postpaid on receipt of 25 cents. Address, N. W. 
Ayer & Son, Advertising Agents, Times Building, 
Philadelphia. 


Questions and Answers. 


Under this head we propose to answer ques- 
tions sent us, pertaining to our specialty, 
correctly and according to common sense 
methods, 














(1) F. E. B., Fishkill Landing, N. Y., 
writes: Please inform me which is the cheapest and 
most satisfactory way of finishing polished surfaces 
on engine work—by draw-filing and then finishing 
with sand-paper, or by filing out the tool marks and 
then rubbing down with the prepared emery blocks 
now in the market? A.—We would recommend the 
plan of draw-filing the surface with a fine file, and fin- 
ish with emery paper, or cloth. We remember seeing 
a surface thus finished which was so finely polished 
that common paper would scratch it. 


(2) 8. A. B., Catskill, N. Y., writes : Will 
you please inform me how to harden Gutta-percha ? 
A.-Gutta-percha may be hardened by grinding Sulphur 
and incorporating with the raw material, and then 
subjecting the same to a strong artificial heat. Much 
time has been wasted in experimenting in the efforts 
to manufacture gutta-percha into such articles as 
combs, etc., but the result has been far from satis- 
factory, for the reason that it is more brittle and also 
more expensive than hard rubber. 


(3) A. E. R. Eaton, N. Y., writes: Will 
you plese inform me where I can procure the best book 
on the construction and workings of Hot Air Engines, 
also price of book? A.—There has been no treatise 
exclusively on the Hot Air Engine published as yet, 
but you will find the most complete treatise now extant 
on the subject, in ‘‘ A Manual of the Steam Engine and 
Other Prime Movers,” by W. J. M. Rankine, C. E., 
crown 8vo, cloth; price $5.00; to be had of any book- 
seller. In regard to the construction and management 
of each particular engine, we would advise you to get 
the catalogues of the different manufacturers, of 
which we give the names of the principal ones, viz: 
Delamater Iron Works, N. Y., builders of the Ericsson; 
Sherrill Roper Air Engine Co., and A. & F. Brown, 
WH, T. : 


(4) M., St. Louis, Mo., writes: Could you 
inform me how I might get an appointment as a naval 
cadet engineer, or who it is that examines applicants, 
and what qualifications are necessary? I am over 
sixteen years of age and have served about fifteen 
months at the trade. A.—As to the qualifications 
necessary, etc., we would refer you to our editorial on 
Kid Glove Naval Engineers, contained in our issue of 
Aug. 23d, 1879, also another on A Naughty-cal Affairin 
our issue of Sept. 20th, 1879. We would advise you 














E. 8... Snell & Co., of Brockton, Mass., 
have recently shipped an invoice of their 
shoe tools to Germany, and have just filled 
quite a large order from California. 


The Northern Pacific railroad company are 
building a round house and machine shop at 
Fargo, Dacotah Territory. 


Corning’s new storehouse at the iron works 
is rapidly approaching completion. It will 
be ready for occupation in a few weeks. 
Burden will shortly place in his mill a newly 
patented machine for making horse shoes, 
designed for winter use. Employment will 
thus be given to an additional force of men. 
—Troy Evening Standard. 


The City Council of Vincennes has re- 
solved to purchase another steam fire-engine, 
one not being deemed sufficient. 


The puddlers at the Fall River Iron Works, 
whose wages were recently advanced twenty- 
five cents per day, struck recently for still 
higher pay. 

The Pullman Car Works, Detroit, Mich., 
employ 600 men. The capacity is 100 Pull- 
man cars per annum. They are building a 
new blacksmith’s shop, 45x90 feet, which 
will cost, with its machinery, $12,000. 


Newport, Vt., is to have a new veneer mill, 
80 x 40 feet and three stories high, New York 
parties furnishing the capital. 


The Laconia, N. H., Car Company have a 
contract to build 100 box-cars for the Fitch- 
burgh Railroad. 


Work on a new shoe factory has been com- 
menced at Dover, N. H. The structure is to 
be 130 x 48 feet. 


The addition which the Hayden Co. have 
made to their foundry at Haydenville, Mass. , 
cost $5,000, and the new machinery that has 
been added to the works is worth $10,000. 


All the foundries at Weir Village, Taunton, 
Mass., are filled with orders. The foundry 
business is better than it has been for many 
years. 


Ground has been broken for a new furni- 
ture factory by Messrs. Keller & Sturm, on 
the corner of Elizabeth and Fulton streets, 
Chicago, Ill. Power will be furnished by 
a 75 H.P. engine, which will operate new 
machinery throughout. 


The John Russell Cutlery Co., Turners’ 
Falls, Mass., are running full time, with 650 
hands, and producing 3,000 dozen pieces 
daily. 

A rather ingenious new patent, much 
spoken of in the press of Belguim, consists 
of a portable hydraulic engine, which can be 
used in all houses having a water supply, 
and may be worked in the simplest manner 
by a flow of water from the pipes. It can 
be employed as an engine to work all kinds 
of things, such as sewing machines, lathes, 
churns, coffee mills and mincing machines. 
It will in fact, if reports speak truly of it, 
be as useful in private houses as in public 
etablishments, 
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The Bodwell Granite Company, of Wayne, 
Me., are making a 45-foot addition to their 
works, the new portion to be used as a 
machine shop. 


The Perkins Manufacturing Company of 
Geneva, O., has been organized for the 
manufacture of elevators and machinery. 
Capital stock $25,000 in shares of $25. 


James A. Calvin has begun the foundation 
for an addition to his foundry at Athol, 
Mass., to be 40x30 feet, which will increase 
the capacity about three-fifths, and is con- 
sidering the advisability of increasing the 
capacity of his foundry at Worcester. At 
the latter place about 60 men are employed. 


It is stated that a stock company composed 
of New York and Philadelphia gentlemen, 
representing a cash capital of $250,000, have 
purchased the water power facilities at 
Willow Grove, N. J., and will immediately 
build factories there, with the anticipation in 
view that at no distant day the new railroad 
will be extended from Newfield to Elmer. 


The Jessup & Moore Paper Company have 
purchased a large lot in the western part of 
Wilmington, Del., on which to erect ex- 
tensive works for the making of paper pulp 
from wood. The expenditure for this opera- 
tion is estimated at nearly $250,000. These 
works, when completed, will give permanent 
employment to a large number of operatives. 


The Hudson Paper Car Wheel company 
has appointed acommittee to determine upon 
a site for the erection of works, either at 
Chicago or St. Louis. The company’s works 
are now at Hudson, N. Y., but it desires an 
establishment in the west, also. 

The Cleveland (O.) Paper Co. have laid the 
foundation for a large new mill at Eight-mile 
Lock, south of Cleveland. 

Dunbar, Hobart & Whidden contemplate 
making a 50 or 60 foot addition to their 
factory at South Abington, Mass. 


The Nixdorff Chain Works of St. Louis, 
employ 125 men, and the chain works of 
Franz Krein a force of over 150 to 175 men. 


Five hundred and fifty men are now em- 
ployed upon the New York approaches to 
the East River Bridge. Ninety thousand 
bricks are laid daily. 


The Missouri Car Wheel Company of St. 
Louis, Mo., will very soon have the shops for 
the construction of freight and coal cars 
completed. There will be five buildings in 
all. Large orders have recently been taken 
for box cars, which will be turned out before 
the ist of January. 


Business has been increasing so rapidly of 
late that the Chicago Screw Works have 
found their present quarters and machinery 
indequate to meet the growing demand upon 
them, and, consequently, are _ seriously 
meditating upon the feasibility of inserting 
new and improved machinery or removing to 
larger and more commodious quarters. 

——- eg>e ———— 


Machinists’ and Engineers’ Supplies. 





The market this week is bare of novelties; the 
**boom” having choked them off. The time of manu- 
facturers is so largely engrossed with keeping up with 
orders on regular goods, that less disposition is shown 
to experiment on new things, than in the days when 
novelties were required, as bait for buyers to nibble 
at, to induce them to buy regular goods. Then, too, 
election week has interfered to some extent. 


Few changes in prices have occurred since our last 
report, though business is active and sales are easily 
made. There appears to be less complaint about ina- 
bility to get goods, than were heard when the rush 
first set in, the presumption being that the manufac- 
turers have oiled up their rusty machinery and in- 
creased their facilities generally. 


‘he rubber belting manufacturers at their meeting 
two days ago, took no action looking toward an ad- 
vance in prices, though an effort was made by four 
or five, out of the sixteen manufacturers represented, 
todo so. The probabilities are now, that, notwith- 
standing the continued advances that have taken 
place in crude rubber, the time is not yet arrived for 
another lift in the prices of belting, hose, etc., though 
a special meeting for that purpose may be called at 
anytime. The next regular meeting will be held the 
first Wednesday in December. 


The recent and continued advances in the prices of 
hides and leather will, doubtless, necessitate another 
advance in the prices of leather belting before long— 
probably within the next three or four weeks, 

The recent advance in the prices of lace leather left 
the wholesale rate as follows: 

List price of 3; cut lacing advanced from $1.25 to 
$1.50 per 100 ft. 





Largest discount on cut lacing, 50%. 

Lowest price of selected lacing weighing under 40 
Ibs. per dozen, 60c. per lb. 

Lowest price of selected lacing weighing 40 lbs. per 
dozen, and over, 55c. per lb. 

All subject to 5% discount, for cash, in 30 days, 
Further change in prices of lace leather is not thought 
to be imminent at present. 

The Western File Co. have advanced factory rates 
to the trade, on their ‘‘Western” files, to 25° discount, 
and “Economy” files to 35%. 

The advance to consumers in prices of files, nearly 
all American makers, amounts to about 15% average. 

It is thought that any further material advance in 
the prices of American made files will open the door 
to the imported brands, 

The American Screw Co. publish discounts to the 
hardware trade, as follows: Flat-head Iron Machine 
Screws, 6594; Round-head ditto, 609; Flat-head Brass 
ditto, 35%; Round-head ditto, 20%; Taps for Machine 
Screws, 45%. 


——— ms 
Iron Review. 





New York, Nov. 7, 1879. 

The demand is still fair, though more easily kept 
up with than formerly, and there are no material 
symptoms either of weakening or of any further ad- 
vance. Best flange boiler plate advanced yesterday 
isc. per Ib.; also boiler rivets 4c. Some iron men, 
however, anticipate a weakening in prices at no dis- 
tant day, though it is difficult to reconcile such a 
view with the general outlook as matters now stand. 

A. B. Warner & Son, 28 West St., report boiler 
makers and other iron supplies as follows: Tank 
Iron, 4c.; C. No.1 Boiler Plate, 434c.; C. H. No. 1 
ditto, 5c.; Best Flange ditto, 64c.; Boiler Rivets, 
53¢c.; Sheet Iron, 43¢c. basis; Angle Iron, 4c.; Tee 
Tron, 43¥¢¢. 

——-- - +e ——— 


Metal Review. 





LUCIUS HART & CO., 8 & 10 Burling slip, New 
York, furnish us the following, under date of Nov. 7th, 
1879: 

The past week has been comparatively quiet in 
metals. Prices have receded somewhat from highest 
points (Lead being only exception). Market to-day is 
steady, with good jobbing demand, and a strong un- 
der tone. London cables £95 per ton for Strait’s Tin; 
Singapore, $29 # picul; Banca Tin, 26c.; Straits and 
Malacca, 23}4c.@24c; Billiton, 231(c.@234c.; ‘“‘Lamb 
and Flag,” 22c.; Antimony, Hallett, 17c.; Cookson, 
18c.: Spelter, Western, 634c; Foreign, 6%c.@6\c.; 
Pig Lead, 53gc.; Ingot Copper, 2114¢.@22c.; Nickel, 
$1.25@$1.50; Bismuth, $2.50; Solder, No. 1, 123c.; 
Half-and-half, 1414c, 





ions Wanted—Help Wanted. 


Situat 

We will publish notices suitable for the above 
headings, applying to any of the machinery 
trades, and not to exceed four lines each (82 
words), at the nominal rate of twenty-five cents 
Sor each insertion. 





ANTED. 
FOUNDRY FOREMAN. 


Present force sixty to seventy men. Machine 
Castings only are made. Business well established. 
Healthy location und living cheap. 

A competent man can secure a permanent situation. 
Reference required. 

Address FOUNDRY, 
Care American Machinist, New York City. 


Situation wanted as a Foreman Boilermaker by a 
Scotchman with best of recominendations. Has been 
foreman over six years. Address, Bo1LERMAKER, Office 
of AMERICAN MACHINIST, 96 Fulton street, New York. 


As master mechanic of a small railroad. Have had 
nine years experience and have excellent references. 
Address Railroader, Box 381, Norwatk, Fairfield Co., 
Conn. 


Situation wanted to learn the Machinist’s Trade. 
Am willing to work and‘can furnish good recommen- 
dations. Address, James Dougherty, 342 East 60th 
Street, New York City. 


A situation by a Pattern Maker. Has had 15 years 
experience; has been foreman of pattern shop for 
the last 5 years; has had some experience in mechan- 
ical drawing. Address Pattern Maker, American 
Machinist, 96 Fulton Street, New York. 


Scientiic Books. 


Send for new Catalogue, 1879, to 


D. VAN NOSTRAND, 
23 Murray & 27 Warren Sts., 
NEW YORE. 


GEO. C. TRACY & CO. 
Counselors at PatentLaw, 


Euclid Ave. Block, CLEVELAND, 0. 











Before doing anything in regard to Patents, send for 
our 140 page book, “ALL ABOUT PATENTS,” 





mailed free. 


SEN FOR ILLUSTRATED CATALOGUE 

of Mathematical Instruments and Ma- 
terials indispensable to Millwrights, Millers, Me- 
chanics and Artisans. Address KAY & BRO., Pub- 
lishers, Springfield, Ohio. 


j § 5 § § 2 2.8 
OORE’S “UNIVERSAL ASSISTANT AND. 


Oe ek. avings, 461 Tables, over 
1,000,000 
Rules, 


ndustrial Facts, Calculations, Processes, 
rade Secrets, D> Neg ever pecans $5" k 
freo by mail for gQ, » Worth its weight in go any 
Mec nants, den or ‘Seems man, Agents Wanted, One 
Agent reports only one refusal in obtaining 35orders. An ad. 
to describe the work. For Ill. Pam _ 
or! 





is utterly inadequate ibe 
send stamp to R, Moore, --0- 20 Cooper Inst., New 





For Sate.—Two valuable patents. Address, R. 


MunROE, Fitchburg, Mass. 








CHUCKS, VISES, FILES,EMERY 

GRINDERS,EMERY WHEELS, WIRE 
STEEL,BRASS, TAPS, DIES.MACHINE, 

SET & CAP SCREWS, GEAR WHEELS, LATHES 
SHAPERS, DRILLS, SCROLL SAWS &SMALLTOOLS 


ZOoR ALL BRANCHES OF TRADE.SEND For CATALOGUE 
& STATE WHAT KIND OF TOOLS YOU REQUIRE. 


TALLMAN &M‘FADDEN. PHILADELPHIA. 


Machinists’ Supplies, 

\ CHAMPLIN & SPENCER, 

1 154 E. Lake Street, 
CHICAGO, Ill. 












Solid Emery Wheels, Grinding 
1m Machinery, &c. 

Also, agents for Shepard’s Screw Cutting Lathes 
Dealers in Morse Twist Drill Co's Gvods and small 





tools for all workers in iron or wood. Send for 
Catalogue. 
MACHINISTS’ 
AND 
FOUNDRY SUPPLIES. 


Machinists’ Tools, Drills, and Taps and 
Dies. Also, Belting and Steam Packing of 
all kinds, and a general assortment of supplies for 


FOUNDRIES AND MILLS. 
T.B. BICKERTON & CO. 


No. 12 South Fourth Street, 
PHILADELPHIA, PA. 





| WO eS DEBS ERE 
FO ITEEL NAME STAMPS. 
on — WWOLIVER BUFFALO.NLY 





S TE MODE. WORK-SEAL PRESSES. 
—,, 





USEFUL BOOKS 


PRACTICAL MEN. 


DESCRIPTIVE CATALOGUE FREE. 
E. & FN. SPON, 446 Broome Street, N. Y, 


Soft, Strong and Smooth 


CASTINGS 


In Gray Iron and Brass, for small Agricultural 
Implements, Churns, Washing Machines, etc., either 
Plain, Galvanized, Bronzed or Japanned. Patterns 
and Models made to order. Send for estimates for 


Castings, etc. LIVINGSTON & CO. 


Iron Founders, Pittsburgh, Pa 








STEAM ENCINE ECONOMY. 


The DIXWELL IMPROVEMENTS 
FOR WORKING ENGINES 











*"NOILVSN3SGNOO YSGNITAD LN3SAR4d 





APPLICABLE TO ANY ENGINE. 
GEO. H. BARRUS, Agent, 
Office, 553 Shawmut Avenue, BOSTON. 

On exhibition at the American Institute Fair with 
the Buckeye Engine. Estimates furnished on appli- 
cation. Address, during the Fair, 206 West 53d Street, 
New York. - 





20% Saving 
in Fuel, 


SAWTELL 


BY ATTAGHING 7° 
Hamilton s Indenendent ir Pump & Condenser 


TO YOUR ENCINE. 


MANUFACTURED ONLY BY 


increased 
Power, 


E & JUDD, 


HARTFORD, CONN. 









OGA WORKS 


4000 lb. Steam Hammer, 
with J. F. Holloway’s 
Patent Balanced Valve, 

Built by Cuyahoga Works. 


Manufacturers 


a 
MARINE ENGINES, 


BLAST FURNACE 
Machinery, 


STEAM 


Hammers 


Send for Circulars. 


ae Cleveland, Ohio, U. S. A, 





Boynton & Plommer 


WORCESTER, Mass. 


Manufacturers of 


HAND SHAPING MACHINES. meee machines 


have a stroke of 
six inches and may 





Teh. be readily adjusted 

‘I + —e to work any less 
) ae distance. ength 

= of traverse eight 

inches. Vertical 


adjustment of table 
five inches. The 
surface of hand 
wheel is made flat 
so as to carry a 
belt when wanted 
‘ — $ for wer. The 
same machine on legs, with three speed cones for 
power and wheel for hand use also, making them 
complete in all their appointments, and a desirable 
tool for Model Makers, Die Sinkers, Railroad Shops 


_ ° a 





and all.other shops where machine work is done. 


RICHARD DUDGEON, 


24 Columbia Street. 


NEW YORK, 


Maker and Patentee of 


IMPROVED HYDRAULIC JACKS, 


[wr 


Punches, and 
Roller Tube 
Expanders, 


AND 


DIRECT ACTING 


Sa feam Hamm, 


Communications 
by letter will receive 
prompt attention. 


Jacks for Pressing on Car Wheels or 










Crank Pins made to order. 
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NICHOLSON FILE CO. 


SOLE MANUFACTURERS OF 


FILES an 


p RASPS 


HAVING THE INCREMENT CUT. 


Also, FILLERS’ 

**Pouble Ender” Saw Files. 

‘Slim ” Saw Files. 

** Racer ” Horse Rasps. 
Handled Rifflers. 
Machinists’ Scrapers. 


TOOLS and SPECIALTIES. 
**Nicholson File Co’ 


s” Files and Rasps. 
File Brushes, File Cards. 
Surface File Holders, 
Vise File Holders. 
Stub Files and Holders. 
Improved Butchers’ Steels. 


Manufactory and Offices at PROVIDENCE, R. Bes U. s. A. 





C. W. LeCOUNT, 
SOUTH NORWALK, CONNECTICUT, 


Manufacturer of 


Le Gount’s Patent Machinist's Clamp, 


oF 
Malleable Iron with Hollow Back. 


«$2 25 
me 


No. 4, Sinch....... . 
Me GeO SE Socccees 





1 75 
2 00 


.-$1 50 
f five Clamps, inclusive, $10. 





we Se ccstemen sic 


4 No. 1, 2inch......... 
ae RS, cccaeues 
One set o 


The foot is finished square by the screw. The 
screws are long and hardened, a perfect fit, with full 
thread in the box. 


S. C. FORSAITH & CO., 


MANCHESTER, N. H. 


AND 


213 CENTRE STREET, N. Y. 


SPECIALTIES: 


Abbe Bolt Machines, 


POWER HAMMERS, 
Combined Hand Fire Engine and 
Hose Carriage. 

NEW AND SECOND-HAND MACHINERY. 





Send stamp for Illustrated Catalogue, 
stating fully just what you want. Over 
2,000 machines, new and second-hand; 
fully described, with prices annexed, 
in our List No. 20. 





Strong Enough for Machinists’ Use. 
Send for Descriptive Circular. 









The accompanying cut shows our No. 3, or Machinist Bench Lathe. 


American W atch 00 Co, Waltham, Mass, 


MANUFACTURERS OF 


MACHINERY 


Watch and Clock Making. 


AND 
Special Tools and Machinery of all kinds, 
This lathe was originally designed 


for the American Watch Co., and has been adopted by all American watch omens and by many clock com- 


ery of this country, and watch companies of England and Switzerland. Al 


st lathe for small work ever made. 


agree in pronouncing it the 





HALL’S 


DOUBLE COMPOUND LEVER CUTTING 








MACHINISTS’ 


Pric 
Sent by 


ces 


pl pair warranted. 


additional. 


PATENT 


NIPPERS. 


Of the many Cutting Nippers 
heretofore placed on the mar- 
ket, not one has supplied either 
of the two great needs long felt 
by all who use them, viz.: 1st. 
Increased power without a clum- 
e $1.25. sy and expensive increase of 
mail for 6 cents size, 2d. That the construction 
of the Nipper should be such 
that any damage to the cutting 
jaw or.handle, from wear or 
accident, could be repaired. 

All orders should be addressed 
to 





Serew Cutting Foot Lathe. 


Price, $150.00. 
Swings 11 inches. 


WEICHT, 600 LBS. 


5 feet bed. 





A.F. PRENTICE & CO: 


Manufacturers of 


Light Machinists’ Tools 


Improved Upright Drilis, with 
Lever Feed and Wheel’ Feed 
with Quick Return Motion. 








Hand and Foot Power Lathes. 





SLIDE RESTS. 





Special Machinery and Ma- 
chine Jobbing. 





FOOT POWER LATHES 
A SPECIALTY, 


54 Hermon Street, 
WORCESTER, M ASS, 








| BORING AND TURNING MILLS. 

All Sizes: 4, 5, 6, 8, 10, and 
12 feot Swings. 

PATENTED IMPROVEMENTS. 


New Patterns. 


MACHINISTS’ TOOLS, 


The Latest and Best, at very 
moderate prices. 


NILES TOOL WORKS, 
HAMILTON, OHIO, 























L BRADLEY'S 


Fx 


BRADLE X BRADLEY’S CUSHIONED HELVE HAMMER. 


“R HELVE H AMMER. Awarded first premium, Silver Medal at American Institute Fair, 1873, Cincin- 
ot © nati Industrial Exposition, 1874, and the Diploma of Honor and Grand 
! eS J| Medal of Merit at the Centennial Exhibition, in 1876, 
te #Being the highest award sive any goods of their class in America or re 
; IT HAS MORE GOOD PUINTS, LESS COMPLICATION, 
MORE ADAPTABILITY, LARGER CAPACITY 
DOES MORE AND BETTER AY ‘aaa LESS POWER, 
THAN ANY HAMMER INTHE, woRL 
Guaranteed as pM tA Ai 1832, ) 


Pranenut, CHICAGO, ILL.” + BRADLEY & COMPANY, Syracuse, N. Y. 






ah mm Ais 





The Huntington Emery Wheel Dresser. 


(IMPROVED.) 


Thousands 
PAT OOT 75 tree —s. in 


Successful Use 


Invaluable to 
Users of 
Emery Wheels. 





For Truing, Shaping, Sharpening and Removing Glaze from Solid Emery Wheels. 
Price $4.00. Send for Circular. Cc. E. ROBERTS & CO., CHICAGO, ILL. 


Machinists Supplies, ° se raveco. 


J. A. FAY & CO., 
Railroad Supplies, Engineers’ Supplies, 


ne Steamship Supplies nn | IMPROVED MACHINERY FOR WOOD CUTTING. 
upplies, 


ire Department Supplies 
Numbering some 300 different 


W. S. MIDDLETON, Machines—Planing and Matching 

52 John Street, New York. Machines, Surface Planing Ma- 

tc” Estimates promptly furnished large 
buyers personally or by mail. 

Vertical Boring Machines. 


<L. a E a ON.{ (ies 
‘ q Improved hig I 4 — 
WOOD WOR 
A SE 2 Band, Scroll, Finda voy or Cut- 
= off Saw 8s, Band and Circular 
3 a 2 eens Machines, Spoke and 


aH a O08 = Wheel Machinery, Shafting, 

Hangers an nd Pulleys, etc., etc. Original in design, 

pc ein pment aggemi z wor menene, — 

abor, economizes lumber, and its productions are o: 

No. 11 N. Sixth Street, Philadelphia, | tne highest standard of excellence. Send for Cir- 
This isthe only exclusively TOOL STORE in Phila-| culars and Prices. 


delphia. We now have a reduced price in Machine - s 
Screws. All kinds of Carvers and Gravers. J. A. FAY & CO., Cincinnati, Ohio, U.S.A. 


NEW YORK SAFETY STEAM POWER CO. 


30 Cortlandt Street, 
New Work City. 


SPECIALTY, 


VERTICAL STEAM 
ENCINES. 


OVER 800 IN USE. 


Twenty Different Sizes, 2 to 120 H, P, 


With or without Boilers. 









chines, Molding and Tenoning 
Machines, Mortising and Borin ng 
Machines, Carving and Dovetai 





$@ ing Machines,Shafting and Friez- 
% ing Machines, Horizontal and 


























Many of our Engines have been at work 
for ten years, giving utmost satisfaction, 
and having cost little or nothing for repairs. 


Raied Power and Surplus Strength, 
Accurate Speed and Smooth Running, 
Freedom from Breakage, 
Reliability, Durability, and 
General Satisfaction Guaranteed, 


We are now quoting lower Prices 
than ever before. 


SEND FOR NEW PRICE LIST. 


Stoves and Fire-Place Heaters, 


COMBINING 


THREE THINGS IN ONE APPARATUS: 
| Open Fire, Close Stove, Warm Air Furnace. 





Send for descriptive catalogue and testimonials from highest scientific and practical 


RMS authorities in this country. 
1 OPEN STOVE VENTILATING CO. 
78 Beekman St., New York 





Designer and Constructor of 
Hawser and Rope Machinery 
Working Drawings of Engines, Boilers, Machinists’ 


W. H. HOFFMAN, M. E., 





PASSAIC, New Jersey. 


and Boiler Makers’ Tools, 
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THE ALBANY 





STEAM TRAP. 








This Trap automatically drains the water of con- 
densation from HEATING COILS, and returns the same 
to the Boiler, whether the coils are above or below the 
water level in Boiler, thus doing away with pumps and 
other mechanical devices for such purposes. 


Apply to 
Albany Steam Trap Co. 
ALBANY, N. ¥. 





ESTABLISHED 1848. 


WILLIAM SE 


LLERS & CO. 


> EIA DELPraLA.. 


Machine & Railway Shop Equipments 


Shafts, 
Couplings, 
Hangers, 
Pulleys, 
Mill Gearing, 
Ete. 





Lathes, 
Planers, 
Drills, 
Shapers. 
Bolt Cutters, 
Ete. 


Railway Turntables & Pivot Bridges. Gifford Injectors, Sellers’ Improvements 


NEW PATTERNS. 


New York Office, 


SIMPLE, EFFECTIVE 


79 Liberty Street. 
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Vertical and Yacht Engines, 





THE ROWLAND VERTICAL ENGINE. 
LARGE WEARING SURFACES. 
Simple in Construction. Reasonable in Price. 
Send for Circular. 

F.C. & A. E. ROWLAND, Engineers, 
NEW HAVEN, Connecticut. 





# Goulds Manufacturing Co 





Loose Pulley Lubricator, 


~ Sectional View. 








matic se 
\ Oiler in the World. 


general satisfaction. 


} of American Machinist, 


lar. Address 


Mi’g Co. 
P. O. Box 1030. 


MIDDLETOWN, CT. 


The only reliable auto- 
at Pulley 


§ For illustrated de- 
i} scription see April issue 


H 1879, or send for circu- 


| Loose Puliey Lubricator 


= hl of all 


Foree and Lift 


For Cisterns, Wells, Rail. 
roads, Steamboats, 
Windmills etc. 
FIRE ENGINES, 






Mi «Saves Oil, Belti 

it Machine ae, ool. H draulic Rams, 
ing of Fa rics, &., &c. Wy baat Ls a 
Will run from one to 2. \ Plantations. 
three months with : om ete, 
once filling. Gives iN 


Catal ogues 


INQUIRE FOR bh Ps 
QUIRE FO SENECA Fa.tzs, N. Y. 
WAREHOUSE, 15 Park PLACE, NEW YORK CITY 








DOW NER’S 
Anti-Incrustation Liquid 


FOR THE PREVENTION AND REMOVAL OF 
SCALE IN STEAM BOILERS, 





“a 


5 Beis 





Is a Chemically Scientific Preparation, 


SAFE, EFFECTIVE AND ECONOMICAL. 


Used in new orclean boilers scale cannot form, as 
scale-producing constituents are neutralized. 
IN BARRELS AND HALF BARRELS, 
Circulars on application. 


A. H. DOWNER, 


(Proprietor and Sole Manuf’r.) 





17 PECK SLIP, N. We 


WONDERFUL 


PUNCHINC. 


D. L. KENNEDY’S 


Spiral Shearing Punch. 


AND REVOLVING CUTTER 


SUPERSEDED, 


AND THE WORK 
21 TONS PER SQUARE INCH 


SrRoNGER than with the Fiat Punca. 
Can be used in any Punching Machine, by license 


from the patentee. 
D. L. KENNEDY, 
10 Cortlandt St., New York. 
CAUTION.—Infringements will be rigorously prose- 


JOHN ADT, 


20, 22, 24 and 26 Artisan St., New Haven, Ct, U.S. 


Automatic Machines, 


For Straightening and Cutting Wire 
of all Sizes to any Length. 


Automatic Machines for cutting and forming wire 
in various shapes. Send for circulars. 


STEAM HYDRAULIC 
ENGINEERING. 








FRANK H. POND. M.E. 

eoLiciree ~=©ST.LOUIS Mo. 

P. BLAISDELL & CO. 
MANUFACTURERS OF 


Machinists’ Tools. 


Worcester, MASS. 
IMPROVED 


Hollow ppintle Aneing Lathe, 














Length of Bed, 42 in. Swing,11 in. Turns 22 in. 
between centers. Three Cone Spindles and Wheels. 
Weight 450 lbs. 


FRASSE & CO., 
MACHINISTS’ SUPPLIES, 
P. 0. BOX: 4627, 
62 Chatham Street, New York. 


PATTERN AND BRAND LETTERS. 
PRICES REDUCED. 
VANDERBURGH, WELLS & CO. 


Printers’ and Engravers’ Warehouse, 
Corner Fulton and Dutch Sts., 








NEW YORK: 
Roper’s Practical Engineers’ Hand-Books. 
Hand-Book of Land and Marine Engines......... $3.50 
Hand-Book of the Locomotive..............s00++ 2.50 
Hand-Book of Steam Fire Engines.....+......... 3.50 
Catechism of Steam Engines ...... han WAAR ARAM 2.00 
Use and Abuse of Steam Boilers.................. 2.00 


Sent by mail, free of pekont, on receipt of price. 
To any one ordering a full set, a liberal discount will 
be made, and if, on examination, they are not con- 
sidered worth $50. 00, the money will be refunded. 

Information by letter cheerfully given to parties 
making inquiries about Scientific Books, or any kind 
of Steam Machinery. Address, 


STEPHEN ROPER, Mechanical Engineer, 
447 North Broad St., Philadelphia. 


JOHN FISH, 


Mechanical Engineer, |* 
145 Broadway, Room 33, 
(Of the Pneumatic Tramway Co.) New York City. 


AIR COMPRESSORS, 


Light Locomotives for Hauling Ore in Mines, and 
Street Tramway Cars for Passengers, 


DRIVEN BY COMPRESSED AIR, 
a Specialty. 


Plans, Specifications and Estimates furnished for all 
kinds of machinery. 








NOTICE! 


| 

| 

| 

| Practical articles preps twenty-nine of the best 

| | writers on mechanical subjects, as below, were 
contributed to the AMERICAN MAcuHrist, 
‘and appeared in the numbers here men- 

itioned. Other original articles from the 

‘same and additional writers are appearing 

|in our columns from time to time. Copies 

| containing these articles can be ordered 

| through any newsdealer at 6 cents each. 


Prof. R. H. Thurston. 
Sizes of Safety Valves. December, 1877. 


| Prof. John E. Sweet. 

Defects in Building Engine Lathes. June 28, 1879, 
A Novel Centering Device. July 19, 1879. 

Engine Construction. August 9, 1879, 

Prevention of Injury from Machinery. Sept. 13, 1879. 
| Bits of Experience. Oct. 11, Nov. 15, 1879. 


| Chas. E. Emery, Ph. D. 
Marine Governors. October 18, 1879. 


Park Benjamin, Ph. D. 
Safes and Safe Breaking. Nov. 1, 1879. 


John J. Grant, M. E. 
Starting Apprentices, January, 1878. 
Standard Gauges and Tools for Accurate Measure- 
ments. May, 1878. 
The Lathe and its Uses. Angust, 1878. 
To prepare a Shaft Properly for hag Oct., 1878, 
To Turn a Shaft properly. December, 1878. 
To Bore ane Turn a Puiley properly. 
Theron Skeel, C. E. 
Methods of Setting Boilers in Brickwork. Decem- 
ber, 1877. 


John W. Hill, C. E. 

Strength of Steam Boilers. July, 1878. 

The Properties of Water. August, 1878, 

Composition of Fuel. September, 1878. 

Charles T. Porter. 

Advantages of High Speed Engines. August 9, 16, 
23, September 27, Oct. 11 and 18, Nov. 15, 1879, 


John W. Nystrom, C, E. 
Horse-Power of Steam Boilers. 


** Chordal.’? 

Extracts from Chordal’s Letters, in every issue since 
af} _ except March, August 30, and Sept. 

Balancing Pulleys. August, 1878. 

Scraped Surfaces. August 30, 1879. 

A Mechanical Time Keeper. July 5, 1879. 


L. F. Lyne, M. E. 
Practical Method of Setting the Valves of a Loco- 
motive. November, 1878. 
Boring Locomotive Cylinders. December, 1878. 
Faulty Construction of Locomotive Boilers, Man- 
agement, &c. January, 1879. 
TImprovemént in Slide Rests. May, 1879. 
Use and Abuse of the Engine Lathe. June 28 and 
August 23, 1879. 
Use of the Ratchet Drill. J uly 12, 1879, 
The New Musical Steam Whistle. July 26, 1879. 
Oil Stones and their Uses. August 9, 1879. 
What Constitutes a Good Lathe. August 30, 1879. 
Use of Lubricants. September 20, Nov. 1, 1879. 
Wm. Lee Church, C. E. 
Piston Speed of Engines. September, 1878, 
Engineering Popularized. January, February, 
em April, May, June 28, July 19, August 16. 
1879. 


‘July 5, 1879. 


Nov. 22, 1879, 


Charles A. Hague. 
Engine Duty and Indicator Cards. April, 1879. 
Steam Si June 28, August 2 and Septem- 
ber 20 9 
rites 5 Speed and Steam Compression. October 4, 
879 


The Imp: nding Crisis. Nov. 15, 1879. 


Thos.4Hagerty, M. E. 
Grinding and Pollshing Metal Surfaces by Hand. 
December, 1878. 


Wm. H. Hoffman, M. Ee. 

Engine Proportion and Construction. July 26, 
Angust 2, 16, 23, 30, September 13, 20, 27, and 
October 4, 11 ‘and 18, 1879. 

Boiler Proportion and. Construction. October 25, 
Nov. 8 and 15, 1879. 


Ww. H. Odell, Mm. Ee. 
Calculated vs. Actual Engine Duty. January, 1879. 


Samuel Webber, C, E. 
Varieties of Friction. April, 1879. 


Wm. J. Williams. 
Dry Plumbago vs. Tallow and Oils in Steam Cylin- 
ders. December, 1878. 
The Injector and its Economy in Raising Water. 
March and July 5, 1879. 
Eragareties of Water in Steam Boilers. August 9, 


1879. 
Steam Boiler Explosions. October 18, 1879. 


Joshua Rose, M, E. 
Lathe Dogs and Drivers. 
Stephen EHRoper, 
Papers on Engineering Subjects. March, April, 
October, December, 1878, June 28, July 12, 19, 
August 2, September 20, Oct. 4, 25, Nov. 8 8, 1879. 
Wm. Main. 
Method of Grinding a Perfect Sphere on a Lathe. 
October 25, 1879. 
“Vv. Hook.’ 
Remodeling Valve Motions. August 2, 1879. 
Setting Up Steam Engines. August 16, 1879. 
The Casting of Small Steam Cylinders. August 30, 
1 


Nov. 15, 1879. 


Hook Motion compared with Modern Link Motion. 
September 20, 1879. 

Valve Motion Diagram. September 27, 1879. 

Moulding Raised Pulleys. October 11, 1879. 

Motion Curves. October 18, 1879. 

Putting Up Shafting. October 25, 1879. 

Virtual Velocities. Nov. 1, 1879. 

Erecting Locomotive Frames and Cylinders. Nov. 
8, 1879. 

Foundry Cupolas. Nov. 15, 1879. 

Railroading Emergencies. Nov. 15, 1879. 

FE, F. Hemenway. C. E. 

Boiler and Cylinder Pressure. August 23, 1879. 
Automatic vs. Fixed Cut-offs. August "30, 1879. 
Discussion on Steam Economy. Sept. 27, Nov. 8, 1879. 

BR. Grimshaw, Ph. D. 

Concerning Steam Fire Engines, vat a, 1879. 
Bye Instruction. September 27, 1 


H, Robbins. 
Steam Condensation and Pressure. September 27, 


1879, 
What is the Power of my Engine? Oct. 18, 1879. 


J. H. Dunbar. 
Some Engine Tests. October 25, 1879. 
F. G; Woodward. 
Row to Adjust Shafting. November 1, 1879. 
A Substitute for an Equilibrium Slide "Valve. Nov 
8, 1879. 
D. F. Nisbet, 
Re-compression as a Factorin Economy. Nov. 1, 
1879, 
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The E. HORTON & SON CO. 


WINDSOR LOCKS, CONN. 


MANUFACTURERS OF 


THE HORTON LATHE CHUCK 


AND THE 


SWEETLAND IMPROVED HORTON CHUCK, 


Independent, Universal and Eccentric 
Combination. 


PRICES REDUCED. 







April 1st, 1879. 
From this date a discount of 80 per cent. will be made from the 
list price of The Horton Lathe Chuck, and a discount of 15 per cent. 
from the list price of the Sweetland Improved Horton Chuck. 
Soliciting your orders, we are, respectfully yours, 


A, Send for Price List. THE E. HORTON & SON CO. 


H. PRENTISS AND COMPANY 


Manufacturers of PATENT RELIEVED 
Machinists’, Blacksmiths’ and Gas Fitters? 


Taps; Dies, Reamers and Screw Plates, &c., &c. 
DEALERS IN MACHINISTS’ SUPPLIES. 
No. 14 DEY STREET, NEW YORK. 








Address 
P. O. Box 2187. 


PIERSON & CO = 


ESTABLISHED 1790. 
IMPORTERS AND DEALERS IN 


TRON and STEEL of every Description. 


Warehouse, 24 & 26 Broadway, and 77 & 79 New Street. 


PRICE LISTS FURNISHED ON APPLICATION. 


Newell’s Patent Universal Grinder. 
IMPORTANT TO MILLERS, MINERS AND MANUFACTURERS. 


This Grinder is offered to the public as a machine which has no equal for grinding 
grain or pulverizing quartz, phosphates, bone, cement, oyster shells, scraps, glue, fire clay, 
and other articles of similar nature. It is unrivaled in the amount of work it will do in 
any given time and in the economy of power used. Itisa point of great merit that our mill 
delivers a perfectly GRANULATED article. In grinding grain the meal IS NOT 
HEATED, and consequently may be bagged at the delivery spout with no danger of 
fermentation, and without the loss of weight incidental to the product when heated in 
grinding. It is estimated that the usual shrinkage is sufficient to cover the entire expense 
of grinding by this mill. We have ground, bolted for fine feed, through 13 mesh, weighed 
and bagged up sia thousand five hundred (6500) pounds of corn per hour 
with not more than 15-horse power. It is compact, portable and not expensive. A cordial 
invitation is extended to all parties to call and see the machine at work at 


Foot West i9th Street, New York City. 














—— VF Ft, Khe 
Pes na 


Smal] Tools of all kinds; GEAR WHEELS, parts of 
MODELS, and materials of all kinds. Catalogue free. 
GoopNow & WIGHTMAN, 175 Wash’ton St., Boston, Mass. 
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E. E. GARVIN & CO. TM este 


is 
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Manufacturers of 


Milling Machines, Drill Presses, 


Hand Lathes, 
Tapping Ma- 
chines, Cutter 
Grinders and 
Wood Planers. 
Milling Cutters, 
all shapes and 
Sizes. Gear 
Cutting and 
Millingin all its 
branches. 


139-143 


CENTRE ST, 
7, Cornell’s B’ld’g 
NEW YORK. 


&™Send for il- 
lustrated Cata- 
logue. 
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No. 4 Milling Machine. 


NEWELL & CHAPIN. 
ENGINES INDICATED, 


The Hendey Maching (9, |W: H- ODELL, ‘sve tsxscxs 


BOX 274, YONKERS, N. ¥. 
Wolcottville, Conn., U.S. A. 


MANUFACTURERS OF THE STEAM PUMPS. 
MANVILLE PATENT IRON 


Planers and hagers, 3 


‘ 













24 in. Shapers, 15 in. Shapers, 5 ft. x 24 in. 
Planers, 34 ft x16 in. Planers, 24 in. Ama- 
teur’s Hand Planers, with Chuck and Centers, 
3 ft. x8 in. Fine Engine Lathes, 5 ft. x 12 in. 
Hollow Steel Spindle Hand Lathes, Brass 
and Wire Slitters, Spring Chuck and Com- 
mon Clock Lathes. 


ne Se 
HENRY R. WORTHINGTON, 
939 Broadway, N. Y. 83 Water Street, Boston, 


THE WORTHINGTON DUPLEX PUMPING ENGINES FOR 
WaTER WorKs—Compound, Condensing or Non-Con- 
densing. Used in over 100 Water Works Stations. 


Steam Pumps for all purposes—Duplex and Single 
Cylinder. 


PRICE LIST ISSUED JAN. 1, 1879, WITH A 
REDUCTION EXCEEDING 80 PER CENT. 
WATER METERS. OIL METERS. 








&@~ Send for Catalogue giving description of Tools, 
with names and opinions of users, and mention where 
you saw this. 








1866. 


Establishea THE FAMOUS 


HUNTOON :™ GOVERNOR 


INSURES A DIRECT SAVING IN STEAM OF FROM 10 TO 20 PER CENT. OVER ANY OTHER 
GOVERNOR KNOWN, WHILE FOR QUICK AND ACCURATE REGULATION, GREAT 
DURABILITY AND LASTING ECONOMY IN USE, THIS IS FAR IN 
ADVANCE OF ALL OTHERS. 

Largely in use by U. 8S. Government, also by leading Manufacturers in all classes of Work. 


Circulars mailed on application to 


HUNTOON GOVERNOR CO., Lawrence, Mass. | 





SCHLEN KER’S 


Screw Cutting and Nut Tapping Machines, 


| a 





Seven Different Sizes. 
‘gnZ0TVIV) PoBIISNI[] 10J pusg 


The Most Simple, Rapid, Strong, Durable, Powerful, Accurate, 
and Has More Good Points than any other 
Bolt Cutter in the World. 


HOWARD IRON WORKS, Buffalo, N.Y. 


THE 


Goddard Emery Whee, 


EK. A. GODDARD, 
Gen. Sales Agent, 


ALSO AGENT FOR 


AMERICAN TWIST DRILL CO’S 


Emery Grinders. 





DEALER IN 


MACHINISTS’ SUPPLIES. 


Warerooms, 176 FULTON STREET, NEW YORK. 
THE MORSE FEED-WATER HEATER AND PURIFIER. 











Guaranteed to be the most perfect device in the market for utilizing the exhaust of steam 
engines. For further particulars, address 


E. L. MORSE, Mechanical Engineer, 313 Olive Street, St. Louis, Mo., or 





J. Fo. WANGLER, St. Louis Boiler Works. 
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‘Patent ‘ateinatte Cut-off Steam Engine. 
WM. WRIGHT, 


PATENTEE AND BUILDER, NEW BURGH, N.Y, 


THE MOST ECONOMICAL IN THE USE OF FUEL, THE SIMPLEST IN CONSTRUC- 
TION, AND ALTOGETHER THE BEST CUT-OFF ENCINE IN THE MARKET. 











SOMPouUnD ENGINES 
For City Water Works; also for Manufacturing purposes, etc. (Highest duty guaranteed.) 
MARINE AND STATIONARY ENGINES, 


STEAM BOILERS AND TANKS, 
LIGHT AND HEAVY FORGINGS, SHAFTING, PULLEYS, HANGERS, MILL WORK, IRON 
AND BRASS CASTINGS, &c. 
A LARGE GENERAL ASSORTMENT OF PATTERNS ON HAND. 


JARVIS PATENT FURNACE 


FOR SETTING “en 


STEAM BOILERS. 


Economy of fuel, with increased capacity of Steam Power. 


cn " principle as the SremENs’ Process or MAKING STEEL, utilizes the waste gases with hot air on top 
fir 


Will burn all kinds of waste fuel without a blast. including screenings, wet peat, wet hops, sawdust, log- 


wood chips, horse manure, &c, 
A. F. UPTON, General Agent. 
Also Agent for the Mahony Patent Corrugated Grates, with 50 per oth. air space. 
Send for Circular, P. O. BOX 3401, BOSTON, MASS. 





Sonat ENTHYY 3: 
\ 


WM exniBition (YS? 








TO APPEAR SEIONRTIOY. 


GRIMSHAW ON SAWS. 


History, Development and Action, Classification and Comparison, Manufacture, Care, and 
Use of Saws of all kinds. 8vo, illustrated. By Ropert GrisHaw. 


This thorough little work, impartially written in a clear, simple and practical style, and 
supplemented by valuable tables, treats the Saw scientifically, analyzing its action and 
work, and describing, under the leading classes of Reciprocating and Continuous Acting 
Saws, the various kinds of large and small Hand, Sash, Mulay, Jig, Drag, Circular, 
Cylinder and Band Saws, as now and formerly used for Cross-Cutting, Ripping, Scroll- 
Cutting, and all other sawing operations in Wood, Stone and Metal, Ice, Ivory, etc., in this 
country and abroad. With Appendices concerning the details of manufacture, setting, 
swaging, gumming, filing, etc.; tables of gauges, and other valuable information. Ele- 
gantly printed on extra heavy paper. 

Subscription price, $1.50. Orders for first edition received now. 


CLAXTON, REMSEN & HAFFELFINGER, Publishers, 


624, 626, G28 Market Street, Philadelphia, 





LATHE ATTACHMENTS 


FOR MILLING, 

Plane and Irregular Forms. 
Taps and Reamers Fluted and Gears cut with- 
out removing from the lathe centers. 

See American Machinist, Sept. 13 od 20. 


For circular address WM. MAIN 
Piermont, N. ¥y. 





C LLLP ff Wi 
Rl 


FROM 1-4 TO 10,000 Ibs. WEIGHT. 
Tee to pattern, sound and solid, of unequaled strength, toughness and 
ura 
An aod substitute for forgings or cast iron requiring three-fold 
strength. 
Gearing of all kinds, Shoes, Dies, Hammerheads, Crossheads for Locomo- 


tives, etc. 
12, <> Crank Shafts of this steel now running proved superior to wrought 
CRANK SHAFTS, CROSSHEADS and GEARING specialties. 
Circulars and Price Lists free. Address 
CHESTER STEEL CASTINGS CO. 
Works, CHESTER, Pa, 407 Library St., PHILADELPHIA, 











D. SAUNDERS’ SONS, 
Yonkers, N.Y., 


Manufacturers of 
Steam and Gas Fitters’ 
TOOLS, 

Pipe Cutting & Threading 

At | MACHINES 
— i ) Wis For Pipe Mill Use, &e., 
) Z A SPECIALTY. 


Send for Circular, and say where 
you saw this advertisement. 
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THE “BROWN” 


AUTOMATIC CUTOFF ENGINE, 


MANUFACTURED ONLY BY 


C. H. BROWN & CO. 


FITCHBURG, MASS. 





SIZES and PRICES. A NEW DEPARTURE. 


vertioax. VERTICAL AND HORIZONTAL ENGINES AND YACHT ENGINES 


OF FROM 10 TO 80 H. P. 
At a Reduction of Fifty Per Cent. from Former Prices. 


BEST MATERIAL. BEST WORKMANSHIP. LOWEST PRICES. 
Manufactured by HEALD, SISCO & CO., Baldwinsville, N. Y. 





| Horse |ppice. 


NAME. Power. 





Mercury; 10 | $250 


Send for new Illustrated Circular, giving full description, and convincing 
ueen 15 275 testimonials, of which the following is € ipohaen: $ pire 
U. S. EN@GINEER’s wt 
Monarch) 20 325 PITTSBURGH, Pa., July 23, 1879 


Vul 80 40 oe. enema oe . Co., Fite at vane oN — th s 
ulean entlemen :—In reply to your letter of the ‘19t nstant, I have to say that we 
0 have had one of your “ Reliable ” horizontal engines at work since the middle of 
HORIZONTAL, ctober, 1878, up to the present time. It has been used for driving one of your 
“a a Engineers. 


bi 10 Centrifugal hag vy Rew 9 ~~ has ayes pt entire canoe The 

only repairs necessary has been the replacing of the piston packing once. 

Meteor 10 $225 Yours truly, ha : MAH AN 

Reliable| 20 275 [We desire Ly call stated attention to the above letter, as since it was re- 
ceived by us, Lieut. Mahan has confirmed his good opinion of our Engines there- 

Hercules} 30 375 in expressed, by ordering two more of them.] 


POND & BRADFORD 
STEAM BOILER. 


MOST REMARKABLE FOR 


Safety, Economy, Simplicity. 


ALSO, FOR 


Perfect Joints, freedom from 
Leaks, and unequal Expan- 
sion. 


Rapid Steaming. 


Dry Steam and Uniform Water 
Line. 


Cleaned Easily and with little 
Labor. 


Suited to all kinds of Fuel. 
A Large Stock on Hand. 
POND & BRADFORD BOILER co. 


For Illustrated Article, see 83 A Cortlandt Street. 
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MACHINE TOOLS. 
STANDARD GAUGES. 
Corrective Gauges. 
Measuring Machines. 
Adjustable Reamers. 


BETTS MACHINE C0. 
Wilmington, Del. 


PRENTISS PATENT VISES, 


ADJUSTABLE JAWS, 


Satioaer and Dalat Swine Bolams 


Adapted to all kinds of Vise work. 


HALL WF’G CO., 23 DEY ST., NEW YORK. 
SEND FOR CIRCULAR. 


Am. Macainist, Oct. 4. 
WHITTIER MACHINE CO, 


MANUFACTURERS OF 


STEEL BOILERS, 


Steam Engines and Elevators, 
Boston, Mass.: Works, 1176 Tremont St. 
N. ¥. Office, 120 Broadway. 


£ 
PHILADELPHIA: 

















STEAM BOILER TUBE CLEANER. 


For illustrated article on Steam Tube Cleaner, see issue September 13th. 
WiIiLLhrTIAM Ccookf§, 
DEALER IN MACHINERY AND SUPPLIES, 


SOLE AGENT, 
No. 6 Cortlandt Street, - = = = New York City. 


SEND FOR CATALOGUE. 








November 22, 1879._ 
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HORIZONTAL. ; 
VERTICAL 
Automatic Cut-off 


ENGINES.: 


Yacht Engines, 
Semi-Portable 
Engines. 





NS STEEL AND IRON 
KS, BOILERS. 


x All sizes to 225 horse- 
power. 





Send for pamphlet and 
say where you saw this. 


FITCHBURG STEAM 
ENGINE CO. 
Fitchburg, Mass. 





THE- STOW: FLEXIBLE. ee pth 
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Amateur Geared Chucks 


23 in. 


warranted. 


price, $6.00. 





Made with extra Jaws for $1.00 per set. 
and Pinions are forged steel. 


BEST all Steel Drill Chuck in the world 0 to ths. 


A. F. CUSHMAN, 


IMPROV ED. 
Diam., price $6.00. 24 in., $5.50. 


The Jaws, Scroll 
Workmanship first-class and 
Also, the 
List 


Hole through the Chuck § mm. 


Address the manufacturer, 


Hartford, Conn. 





A PRACTICAL TREATISE 
ON THE 


COMBUSTION OF COAL, 


Including Descriptions of various Mechanical Devices, 
for the Economic Generation of Heat by the Combustion 
of Fuel, whether SOLID, LIQUID, OR GASEOUS. 


WILLIAM". BARR. 


1 Vol., large 8vo., illustrated. 
Price, Extra Clot ~ - = oe. 50 
+ Half Morocco, ” 3.50 


Sent, postage paid, to any part - the United States 
upon receipt of the price. Addre 
YOHN BROTHERS, Penn, Indianapolis, Ind. 


A LARGE ASSORTMENT 
—OF— 


NEW AND. SECOND-RAND 
MACHINERY 


STEAM ENGINE MACHINERY. 


One Corliss Beam Condensing Engine, 30 in.x72in. 
One Delemater “ 6 in.x48in, 
One Beam Engine, 6 horse power, 5 in.x10 in. 

ai Horizontal Engines, 9 in.x16 in. 

Tw 7” 8 in.x12 in. 

Two 10 horse Hoisting Engines. 

Two5S ‘ Portable 

One Upright Engine, 16 in.x16 in. 

One Horizontal Engine, 5 in.x8 in. 

One bad Corliss Engine, 10 in.x24 in. 

One Locomotive Boiler, 4 ft.x13 ft. 

Judson’s Governors, from 2 in. to 2 ¥% in, 


MACHINISTS’ TOOLS. 
One Lathe, 28 in.x20 ft. 








One ‘* 24 in.xl4 ft. 
One “ 16in.x7 ft. 
One ‘“* 40in.x28 ft. 


One Pattern Maker’s Lathe. 
One Planer, 42 in.x42 in.x16 ft. 


One * 42 in.x42 in.x9 ft. (Pond, maker). 
One * 30 in.x30 in.x7 ft. 
One ‘“ 27 in,x24 in.x6 ft. (Pond, maker). 
One ‘ 27 in. x22 in.x4 ft. 


One Shaper,12 in. stroke. 
One ‘* Stover’s make. 
One Slotting Machine, 36 in. stroke, 7 ft. wide. 
One 12 in. stroke, 30 in. wide. 
One Bement & Son’ s Boring Machine. 
One Travis’ Boring Machine. 
One } wing} Machine. 
Eighteen Drilling Machines. 
One Root Blower. 
Dudgeon’s Punches and Jacks. 
One Bogardus Mill. No. 5. 
“ 2. 

a Pair Hand ie, 

« $6 Pope’s Patent. 
One Large oi Punch for bridge iron. 
One 3000-Ton Hydraulic Press and Pump. 
One Dudgeon Beam Punch. 
Cotton Drawing Mac iine. 


WOOD WORKING MACHINERY, 
One Schenck Planer and Matcher. 
One Patent Hub Boring Machine. 
One Daniels Planer, 30 in. wide x 30 ft. 
ne Carriage Maker’s Dressing Machine, 


STEAM PUMPS. 
One Knowles Speed Pump, No. 7. 
One Woodward Steam Pump, me. 4. 
One Cameron Steam Pump, No. 
One Guild & Garrison Steam . No. 3. 
Large lot of Vises. 
Lot of Belting, all sizes. 


J. Gray’s Machinery Depot 


37 Dey Street, New York. 





Forged & Twisted Machinists’ Drs 


By an improved process of manufacture warranted 
to do more work than any other drill in market with 
less liability to injury. 


N. Y. TWISTED DRILL CO 
240 Plymouth St., Brooklyn, N. Ye 


SECOND-HAND 
Machinists’ Tools. 


gee Engine Lathe, 301n. x 16 ft.. 





Wheeler, new. 


me *% 66 26 in. x 14 ft. 
One * as 26 in. x 18 ft., very heavy. 
One ‘* a6 22 in, x 21 ft., "for shafting, Wh’ ler. 
One ‘* “6 20 in. x 12 ft. Johnson’s, 
Three “ 46 20 in. x 84 ft. Wood, Light & Co. 
Three ‘ af 20 in. x 6 ft. Wheeler. 
One * ¢ 19 in. x 7 ft. Whitcomb. 
One ‘ bid 18 in. by 10 ft. Wheeler. 
One ‘“ 66 18 in. x 8 ft. Wood, Light & Co, 
Three ‘* « 18in. x7t N.Y. 8. Eng. Co. 
One * 46 16in.x8ft. Wheeler, new. 
Two ‘$ as 16 in. x 7 ft. 
Three ‘ + 15in. x6ft. Lathe & Morse. 
One « %s 13in. x 5ft. Gould. 
One ‘* ms 24in. x12ft Not Screw Cutting. 
One ‘* “ 16 in. x 10 ft. Not Screw Cutting. 


One lurge Chucking Lathe and eee 
Two Hand Lathes, 18 in. x 43¢ ft 
One ‘ “" Wins = Sa "Pratt & Whitney. 


One ‘* $6 13in. x 5 ft 


Six “A llin. x 44%ft. New Spencer. 
Six ‘* $6 fin. xztett. * bd 

One Planer, 48in.x48in.x12ft. Good order. Plass. 
One 31in. x 3lin.x7ft. New. Stover. 
One ‘* 30 in. x 30in. x 8 ft. Whitcomb. 

One ‘* 30 in. x 30in. x7 ft. 

One ‘ 30 in. x 30in. x 6ft. Wheeler. 

One ‘* 24in.x Min. x4ft. W.L. & Co. 
Two ‘* 22 in. x 22in. x 4 ft. Wheeler, 

One ‘* 22in. x 22in. x5 ft. New. 
One “* 20x20x6. Pratt & Whitney. 


One Crank Planer, 24 in. stroke. 

One 8 in, stroke Shaper. Gould. 

One 8 in. $s ° Pratt & Whitney. 
One®#in. * ¢ Hendey Machine Co. 

One Brown & Sharp Universal Milling Machine. 

One No. 3 Garvin Milling Machine. 

Three Lincoln Pattern Milling Machines, 

One Whiton 22 in. Gear Cutter, 

One Pond’s Index Millers. 

One 21 in. Swing Upright Drill. Wheeler. 

One Suspension Drill. Bk. Geared, Self-Feed. Pond, 
One each No. 0 P. and W. 2 and 3 Spindle Drills. 

One each No. 1 P. and W. 3and No. 2, 4 Spindle Drills. 
Three Sensitive Drills, drills to 3-16 in. hole. 

One Pratt & Whitney ’2-Spindle Profiling Machines, 
One Brown & Shar ‘ Tapping Machine. 
One No. 8 Pratt & Whitney Screw Machine. Plain. 
One No, 1 Brown & Sharpe $$ ss Chasing Bar. 
One No. 2 “ “ “ 

One No. 4 Stile’s Punch Press. 

One No. 3 Stile’s Punch Press, 

One 10 H. P. Baxter Engine. 

Seven Stephens’ Vises. : 

Belting, Shafting and Miscellaneous Machinery. 


E. P. BULLARD, 
14 Dey Street, New York. 





HILL, CLARKE & C0,, - - 


The Buckeye Automatic Cut-off Engine. 





Estimates Furnished on Application. 


SVeo=a Tas aNGIWwWeE co. 


Room 42, Coal and Iron Exchange, New York. 


- 86 & 38 Oliver Street, Boston. 








ATR ENGINES. 


No Extra Insurance ! Absolutely Safe ! Simple ! Reliable ! Durable ! 
Most Convenient and Economical Power Known. 


SHERRILL ROPER AIR ENGINE CO. 


Manufacturers of Air Engines, Elevators and Hoisting Machinery. 


NO WATER. 
NO ENGINEER. 


91 & 93 Washington St., N. Y. 





The George Place 


by them at very low 


LIST. 
The George Place 


121 Chambers 


Machinery Agency 


Offer for sale all the second-hand tools of 
the Wood & Light Machine Co., at their 
Works; also a number of new tools made 


prices; also a large 


assortment of new and second-hand tools 
and machinery in stock. 


SEND FOR A 


Machinery Agency, 


& 103 Reade Sts.. New York. 





PARK BENJAMIN’S 


Scientific Expert 


OFFICE, 


37 Park Row, New York. 
CONSULTING ENGINEERS AND EXPERTS. 


New inventions examined, tested and reported upon 
as to efficiency and value for investors. Examinations 
made into novelty of new devices. Validity of patents 
investigated. xpert evidence in all branches of 
science in law suits. 

Machinery designed. Mechanical engravings pre- 
pared. 





GEORGE P. CLARK, 
Manufacturer of the Patent 


RUBBER CASTOR. 


SECTIONAL VIEW. 





The only Solid Socket Castor in the market. No 
more noise. No more marking of inlaid floors. Save 
your carpets by using the Rubber Castor. Warranted 
perfect in action. Also one of the best non-conductors 
for Rheumatism. Want to be used to be appreciated. 


Once tried aire aoe 
EORGE P. CLARK, Windsor Locks, Ct. 


TYPOGRAPHIC ENGRAVING. 


Steel Punches, Letters and Figures, and 
Steel pe for Stamping all 
of Metals. 


Telegraph and Coupon Wheels. 


Mechanical or other Engraving doneon Metal 
Patterns for Casting in Sand. 


All such work I do in the best style of art, and 
warrant complete satisfaction. 


S. E, ADAMSON, 9 Murray St., N. Y. 
The Artist Steel Stamp and Punch Cutter 








RVUEFENSR &s& DVUNW, 
Schuylkill Falls, Philadelphia. 





Sole manufacturers of the Excelsior Steel Tube 
Cleaners. Price, $1.00 perinch. Send for Circular con- 
taining names of users who consider it indispensable 


WORCESTER BOILER WORKS, 


MANUFACTURERS OF THE 


“Vigo T os 


Feed= Water Heater and Pure, 





‘for Prices and further information. 


ea 


‘S1OTIO UrVE}g Joy 19M SuLffUNg pue Suyvey 107 


Write 


(Jones’ Patent, Nov. 6, 1877.) 


WM. ALLEN & SONS, 





WORCESTER, MASS. 
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[November 22, 1879. 











BROWN & SHARPE MFG. CO. 


Providence, K. I. 











MANUFACTURERS OF THE 


Universal Grinding Machine. 


This Machine is arranged for doing a large 
variety of operations of grinding, by the use of 
solid emery or corundum wheels. An addi- 
tional movable table, capable of adjustment by 
a tangent screw and graduated arc, admits of 
# straight and curved taper grinding with the cen- 
ters of the machine always inline. It is specially 
= adapted for grinding soft or hardened spindles, 
arbors,cutters, either straight or angular,reamers 
and standards; also for grinding out straight and 
taper holes, standard rings, hardened boxes, 
jewelers’ rolls, &c. The work car be revolved 
upon dead centers or otherwise. The grinding 
wheel can be moved over,the work at any angle, 
“by which means any taper can be produced. 
Wheels from one-quarter inch to twelve inches in 
diameter can be used either with or without water. The feed works and slides of the machine are 
covered, and fully protected from grit and dust. The grinding of taper holes and angular cutters is 
provided for with graduated arcs.- A special chuck, for holding work for having holes ground, accom- 
panies each machine. The spindle and boxes of the machine are of cast steel hardened and — 
Distance between centers, 28 inches; will swing 12 inches diameter. 


MACHINE TOOL WORKS, 


FORMERLY 


FERRIS & MILES, 


Twenty-fourth and Wood Streets 
(Take Arch or Vine Street Car), 


FRED’K B. MILES, Engineer. PHILADELPHIA. 


"MACHINE TOOLS, STEAM HAMMERS, 


Ha oh} introduced many novel and valuable improvemeuts into the construction of SHAPING, SLOTTING 
BORING and PLANING MACHINES, as well as Lathes and Drills, we are now prepared to furnish these 
machines in greater perfection than ever before. By means of our improved devices the operations of turning, 
drilling, boring, planing and shaping, or slotting, can all be performed with a Fe] saving of time and 
labor. It will . found worth any purchaser’s while to examine our new methods of screw cutting, feed- 
gearing and convenient arrangements and attachments for enabling work to be done with the least possible 
expenditure. We would direct special attention to our new 4 FT. RADIAL DRILL, with 6 Automatic 
Feeds, 10 IN. STROKE SHAPING MACHINES, 17 IN. SOUARE PLANING MACHINES and PATENT 
ps at a CUTTING LATHES, which cut 16 threads and give 16 f. —_. were fo cheagiog ¢ vay By for 

atalogue. 


NEW OTTO SILENT GAS ENGINE. 


Working without Boiler, Steam, Coal, Ashes or Attendance. 


STARTED INSTANTLY BY A MATCH, IT GIVES FULL POWER 
IMMEDIATELY. 


WHEN STOPPED, ALL EXPENSE CEASES. 


No Explosions; No Fires nor Cinders; No Gauges; No Pumps; No 
yy Engineer or other attendant while running. Recommended by Insurance 
Companies 8. 

NSURPASSED IN EVERY RESPECT for Hoisting in Warehouses, 
Printing, Ventilating, Running small Shops, etc. 
2,4 and 7H. P. and upwards. Built by 


SCHLEICHER,  SCHUMM. & CO., 3045 Chestnut St., Philadelphia. 


Boston Agency, HILL, CLARKE & CO., 36 & 38 Oliver Street. 


Baboock & Wileox Water-Tube Steam Boiler, 


Over 40,000 Horse-Power Now in Use. Adapted for 
all purposes. Safety from Explosions. 

In sections easy of transportation. No bolted, screwed 
or packed joints. All jointsmade by expanding’ wrought 
iron tubes into bored holes. Can be erected or repaired 
by ordinary mechanic. Easily cleaned from soot or 
sediment. Adapted to all kinds of tue!. Steady water 
oe and dry steam. No leaks from unequal expansion. 

Le steaming. Highest attaipableeconomy. Centen- 
Exposition Medal awarded this boiler tor highest 
pen and efficiency on test. 

Iilustrated Circulars and other desired information 
enn, Sea 

BCOCK & WILCOX, Engineers, 
80 Cortlandt St, New York 





























Pin 


STEAM 


Pumping Machinery 


For Feeding Steam Boilers, Filling Reservoirs 
and Tanks, and for General Pumping. 


SEND FOR CATALOCUE 


Tlustrating every variety of 


STEAM PUMPING MACHINERY. 
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Cuts, Photographs and Prices furnished on appli- 








O. W. FIFIELD, manufacturer of ENGINE LATHES from 














r) 
rd) r) 
Cope & Maxwell M’f'g Co. |3°s 
§? 
HAMILTON, OHIO. eg 
3 
Zo 
Machines Send for gt 
< iF 
at reduced & our new “are 
prices, iim Illustrated | GBs 
and fame Catalogue JAMES WwW SEE 
. ’ 
Wheels Weissport, | CONSULTING ENGINEER, 
Guaranteed, Penn. HAMILTON, Onto. 


THE PRATT & WHITNEY CO. 


HARTFORD, CONN., U.S. A. 


MAKE SPECIALTIES OF 


Drop Mam mers, 


PUNCHING PRESSES, 


HAND DRILLING MACHINES, RATCH- 










ET DRILLS, COMBINATION LATHE 
GHUCKS, CUTTERS FOR TEETH OF 
GEAR WHEELS, SCREW PLATES, 
HAND, MACHINE NUT AND PIPE 


TAPS, AND BOLT CUTTERS, 
In connection with their business of 


MACHINISTS’ TOOLS, GUN, SEWING 


MACHINE and Special Machinery, &c. 





TT LISTS FURNISHED ON APPLICATION. si 
THE BILLINGS & SPENCER CoO. 
Cas. E, Bruuines, Pres’t and Sup’t. onxee iNew “7 E. H. Stocks, Secretary. 


HARTFORD, CONN., U. S. A. 
MANUFACTURERS OF 


Billings’? Adjustable Pocket Wrench. 


L. H. Hour, Treasurer. 





bilingy Adjustable Tap & Reamer Wrenches, 


PATENT SCREW PLATES AND DIES, 
WROUGHT IRON AND STEEL, DROP FORGED LATHE DOGS, SCREW DRIVERS, AND SOLID 


FORGED SEWING MACHINE SHUTTLES. Also, PACKER RATCHET DRILLS, BARWICK 
WRENCHES, &c., and all descriptions of 


STEEL AND IRON DROP FORGING S 
For Guns, Pistols, Sewing Machines, Machinists’ Tools and Machinery Generally. Send for ilius- 
trated Catalogue and Price List. 








= J.M.CARPENTERG 
PAWTUCKET.RII. 


Manufacturer of TAPS AND DIES of every description. 


Also, for sale low, UNITED STATES STANDARD GAUGES, from 3¢ to 8 inch. 








WORCESTER, MASS. 





J. M. ALLEN, PRESIDENT. 
W. B. FRANELIN, Vice-PRESIDENT 
J. B. PIERCE, SEcrETARY. 


DAVID W. POND, 





Monitor Binders sx: American Machinist, 


$1.00 EACH BY MAIL OR EXPRESS. 


Engine Lathes, Planers, Drills, &c. 


Send for Catalogue of New Designs. 











QOLD MEDAL AWARDED PARIS EXPOSITION, (3878. 


BLISS & WILLIAMS, 


MANUFACTURERS OF AEL KINDS OF 


Presses, Diss and Special Machinery 


FOR WORKING SHEET METALS, &e. 


FRUIT AND OTHER CAN TOOLS. 
167 to 173 Plymouth St., cor. Jay, Brooklyn, N. ¥. 


Catalogues in English, French and German sent = application, in which 
prices are computed in in Dollars, Pounds, Francs and Reichsmarks. 




















